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PROTOZOOLOGY. 
(a) Coccrprosts. 


(260) Bares (L. B.). Coceidiosis of Calf—Proc. Med. Assoc. Isthmian 
Canal Zone. 1915. Apr. to Dec. Vol. 8. Pts. 1 & 2. pp. 92-94. 


In this short note the author describes a case of coccidiosis in a calf 


kept for experimental purposes at the Board of Health Laboratory, 
the Panama Canal. 

Outbreaks of coccidiosis had appeared very frequently among 
rabbits kept at the laboratory, sometimes even killing off the entire 
supply. The calf in question had been placed for a few days in a field 
in which the rabbit hutches were situated. On the sixth day after 
returning to its shed the calf commenced to pass small quantities of 
blood with its faeces ; on the next day the amount of blood increased, 
and on the third day the excreta consisted almost entirely of blood, 
some of the clots being as large as a fist. The discharges had an 
extremely fonl odour. The blood ceased on the fifth day but the 
diarrhoea continued for several days longer, the discharge consisting 
of mucus with the same foul odour. Throughout the attack the calf 
retained its appetite, but it lost weight rapidly. The animal was then 
disposed of and no further examination was made. 

Bacteriological examination of the faeces as to the presence of human 
bacillary dysentery proved negative. On the third day of the disease 
the faeces were examined under a low power of the microscope and 
about 20 coccidia were found per field. These averaged about 60u 
long by 40 in width. 


(261) Cremona (P.). Contributo allo studio della coccidiosi degli 
uceelli, [Avian Coccidiosis.|—Nwuovo Ercolani. 1916, Oct. 10-20. 
Vol. 21. Nos. 28-29. pp. 472-474. 


In this short article the author describes the occurrence of intestinal 
coccidiosis in the sea swallow (Sterna hirundoy and in the seagull 
(Larus ridibundus). 

Extreme emaciation and diarrhoea before death were noted in both 
cases. The parasite from the sea swallow is stated to have been oval 
or elliptical in shape, measuring from 25-35 microns long by 15-20 
broad. Otherwise no study of the parasites seems to have been made. 
(C329) Wt.P.11/85. 1,000. 12.16. B.&F.Ltd. Gp. 11/5. A 
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Protozoology. 
(b) Brrp Mararta. 


(262) pe Metio (F.) & Braz pre $a (L. J.). A Contribution to the 
Study of Haemoprotozoa in Portuguese India.—Jndian Jl. Med. 
Res. 1916. Apr. Vol. 3. No. 4. pp. 731-737. With 1 coloured 
plate comprising 42 figs. 

(1) Schizogonic Cycle of Haemoproteus Columbae.—The authors 
confirm the findings of the Sercent brothers that the halteridium 
of the pigeon has no flagellate phase in its developmental cycle. 
Pure haemoproteus infection without accompanying trypanosomes 
was noted. Their work confirms the descriptions given by ACTON 
and KNow Les [see this Bulletin, Vol. 2, No. 4. Extract No. 343] 
with the following exceptions :—Forms with chromatin fission were 
found not only in the lungs but also in the heart blood. The chromatin 
division was not a regular binary process and the nuclear masses 
formed became transformed into chromidial dust as they were produced. 
Circular forms with centrally placed nucleus surrounded by chromidial 
dust were not observed. The name Acton body is given to the free 
schizogonous form in the plasma and merozoblast to the later stage 
which gives origin directly to the merozoites and contains no nucleus 
but only idiochromidia. 

(2) Haemoproteus moruony N.SP.—This parasite was discovered in 
the blood of a common singing bird, the “ madwana ” or “ moruony,” 
Copsychus saularis (Linn.). The general features of this parasite 
resembled those of H. columbae, but with the important difference 
that all stages of its development were seen in the blood and no 
special forms were found in the internal organs. 

(3) Note on a Plasmodium found in Bats.—A list of the species of 
Plasmodium hitherto found in bats is given. Two out of 11 specimens 
of Vespertilio muricola were found infected with the parasites of bat 
malaria and the schizogonic cycle is illustrated in the plate. The 
following points are noted in connection with the parasite :—(1) 
Bacillary forms of the young parasite occur; (2) precocious division 
of the chromatin; (3) constancy of six merozoites in the roseta; (4) 
circular or ovoid-shaped gametocytes. The name P. mackiei is 
proposed for this parasite. The bats were infected with ectoparasites 
of the family Nycterobiidae. Nothing is known of the sporogony. 


(c) HeERPETOMONIASIS. 


(263) Fanroam (H. B.) & Porter (Annie). The Significance of 
Certain Natural Flagellates of Insects in the Evolution of Disease 
in Vertebrates.—J/. Parasit. 1916. June. Vol. 2. No. 4. 
pp. 149-166. With 1 table & 2 figs. 


‘ 

In this paper the authors summarise the results of experiments 
which have been conducted by them for a number of years in order to 
ascertain whether certain of the parasitic Mastigophora, notably 
members of the genera Herpetomonas (or Leishmania-like bodies) and 
Crithidia (or bodies such as the forms which some trypanosomes 
assume in their development in the bodies of insects or in culture), 
when introduced into the bodies of vertebrates by ingestion of infected 
insects or by way of wounds or abrasions of the skin, exert pathogenic 
efiects on the host. 
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The flagellates used in these experiments comprise Herpetomonas 
jaculum Léger, parasitic in the gut of the Hemipteran, Nepa cinerea ; 
H. stratiomyiae Fantham and Porter, from the intestine of the Dipteran, 
Stratiomyia chameleon; H. pediculi Fantham, from the alimentary 
tract of Pediculus vestimenti; H. culicis Novy and MacNeal, from the 
larvae and adults of the gnat, Culex pipiens; and Crithidia gerridis 
Patton, parasitic normally in the alimentary tract of the Hemipteran, 
Gerris paludum. 

The vertebrate hosts included representatives of the Pisces 
(stickleback, Gasterosteus aculeatus); Amphibia (frog, Rana tem- 
poraria, toad, Bufo vulgaris, and newt, Molge vulgaris); Reptilia 
(lizard, Lacerta vivipara, and grass snake, T'ropidonotus natrix); Aves 
(canary, Serinus canarius, sparrow, Passer domesticus, and martin, 
Chelidon urbica); and Mammalia, (dog, Canis fam’liaris, and mouse, 
Mus musculus). 

The insect flagellates were introduced into their respective verte- 
brate hosts either by inoculation or feeding. Blood films were made 
periodically during the life of the infected animals and smears of the 
internal organs at autopsy. 

The results of these experiments are best given in the following 
summary of the authors :— 


(1) Herpetomoniasis can be induced in various warm and cold-blooded 
vertebrates when the latter are inoculated or fed with herpetomonads 
occurring in the digestive tracts of various insects. The infection produced 
and the protozoal parasites found in the vertebrates resemble those of 
human and canine leishmaniases. 

‘**(2) An infection can also be induced in certain vertebrates when they 
are fed or inoculated with Crithidia gerridis, and both flagellate and non- 
flagellate stages occur therein, but no transition to a trypanosome was 
found. 

‘“* (3) The following Flagellata have been proved pathogenic to warm- 
blooded vertebrates when the latter have been fed, or inoculated sub- 
cutaneously or intraperitoneally with them—Herpetomonas jaculum, 
IH. stratiomyiae, H. pediculi, H. ctenocephali, H. eulicis, and Crithidia 
gerridis. The hosts used were mice of various ages, dogs, canaries, 
sparrows and martins. 

(4) Herpetomonas jaculum and Orithidia gerridis have also been 
successfully fed or inoculated into cold-blooded hosts, namely, fishes 
(Gasterosteus aculeatus), frogs, toads, lizards (Lacerla vivipara) and grass- 
snakes (7'ropidunotus natriz). ; 

(5) The disease induced may run an acute or a chronic course. In the 
acute cases among our vertebrates the flagellate form of the parasite was 
the more obvious at death. In chronic cases, non-flagellate forms of the 
parasite were more numerous. 

‘“*(6) Natural herpetomoniasis of a pigeon has been recorded by Drs. 
Edm. and Et. Sergent in Algeria. This affords a parallel case with the 
natural and induced herpetomoniasis of mice as recorded by us. 

(7) The flagellate stage of Leishmania donovani in vertebrates is now 
known, and that of ZL. tropica in man has been known for some time. 
The links completing the evidence that a Leishmania is morphologically 
a Herpetomonas are thus complete. We believe that leishmaniases are 
invertebrate-borne herpetomoniases, and that these maladies have been 
evolved from flagellates of invertebrates (especially herpetomonads of 
insects), which have been able to adapt themselves to life in vertebrates. 

**(8) In areas where leishmaniases are endemic an examination should 
be made of all inseets and other invertebrates likely to come into contact 
with men or dogs or domestic vermin like rats and mice, in order to ascertain 
if these invertebrates harbour herpetomonads. Preventive measures 
should be directed against such invertebrates, especially arthropods. 
Further, it is likely that members of all classes of vertebrates, and 
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especially those members that are insectivorous, may serve as reservoirs 
for leishmaniases, or as they should preferably be termed, herpetomoniases. 
The virus may exist in such reservoirs in a very attenuated condition and 
| so be difficult of detection. From these sources the herpetomonads may 
reach man by the agency of ectoparasites or flies, especially such as are 
’ 
/ 








sanguivorous.” 





(d) SaRcosroriIpiosiIs. 








































(264) Crawtery (H.). The Sexual Evolution of Sarcocystis muris.— 
Pro. Acad. Nat. Sci. Philadelpia. 1916. Jan. pp. 2-43. With 
4 plates comprising 93 figs. 





For the investigations described in this paper mice were fed with 
the muscles of mice infected with Sarcosporidia, and killed at intervals 
varying from 1 up to 24 hours. The entire alimentary canal was then 
removed and placed in an appropriate fixing solution (Hermann’s 
fluid, picro-acetic acid, or alcoholic-corrosive-acetic mixture). 

After fixation the small intestine was cut up into 25 to 30 pieces which 
were numbered, and selected pieces were then embedded in paraffin 
and sections cut. The best staining results were obtained with iron 
haematoxylin. 

Exfoliation of the intestinal epithelium, as first signalised by 
ErRpDMANN (1910), was noted to occur in varying degrees. 

The evolution of the Sarcosporidia within the epithelial cells of the 
small intestine is depicted semi-diagramatically in the series of figures 
accompanying the article, the greater part of which is devoted to 
a description of the evolution of the parasites as depicted in these 
figures. The rapid differentiation and evolution of the sarcocysts 1s 
best described in the author’s own summary, which is as follows :— 

‘*“(1) The spores of Sarcocystis muris, ingested by a mouse, may reach 
the posterior part of the small intestine within one hour. 

‘**(2) Invasion of the epithelium cells of the intestine may also take 
place within the same time. 

**(3) Upon reaching the Inmen of the intestine, the spore rapidly 
undergoes changes. The nucleus becomes larger and more conspicuous, 
and a distinct nuclear net becomes evident. The granules characteristic 
of the spore as it oceurs in the cyst either disappear or become much less 
evident. Further changes, however, do not take place unless the spore 
gains an intracellular situation. 

‘*(4) The spores are sexually differentiated, but it does not appear to 
be possible, at the outset, to distinguish between the males and females. 

‘**(5) Within the mouse cells the changes undergone by the males, or 
microgametocytes, begin to be evident at the end of 14 to 2 hours. 

‘** (6) These changes are, first, a further increase in the size of the nucleus 
accompanied by a further development of the nuclear net, and, second, 
degeneration and ultimate disappearance of the cytoplasm. The cell 
contours become rough and irregular, vacuolization occurs, the cytoplasm 
becomes reduced to two masses of debris lying at the ends of the nucheus. 
These finally disappear, the entire process usually being completed at the 
end of six hours. The microgametocyte is thus reduced to its original 
nucleus, which, however, is of approximately the same size as the original 
spore. 

**(7) Conspicuous internal changes next take place, which modify both 
the morphology and chemistry of the parasite. They may be considered 
under three headings, but they all take place more or less simultaneously. 

(a) The chromatin appears to suffer a loss in actual bulk, but 
alters in staining reaction from acidophil to basophil. 

‘““(b) From occurring in large irregular masses or distributed along 
the threads of the linin net in strips or bands, the chromatin is 
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reduced to granules which become progressively smaller and smaller 
and at the same time display a greater and greater aflinity for 
chromatin stains. 

““(e) These granules finally assemble in clusters around the 
periphery of the organism. 

(8) The next step is the solidification of these granular clusters into 
rounded, solid balls. These balls next elongate and become minute, 
thread-like bodies, which are the microgametes. This stage may be found 
in mice killed from 9 to 18 hours after inoculation. It is very rare in the 
shorter of these two periods, but has apparently passed its acme at the end 
of 18 hours. 

(9) The females go through with their development side by side with 
the males, but there are no such conspicuous changes and the early female 
stages are much like the spore which has just entered the cell. 

**(10) In the course of a few hours, however, the females can be picked 
out, appearing as broadly oval cells, relatively shorter and broader than 
the original spores. The cytoplasm is all retained and assumes a rather 
dense alveolar texture. The nucleus shows no evident increase in size. 
The nuclear net does not develop as it does in the male parasite, but the 
chromatin concentrates into a single large karyosome which maintains an 
acidophil rather than a basophil staining reaction. 

**(11) In the 6- to 15-hour periods, phenomena are seen which seem best 
interpreted by regarding them as maturation. Irregular chromatin 
granules appear in close association with the nuclear membrane. Later 
these granules pass out into the cytoplasm, and finally disappear. 

**(12) The mature female, or macrogamete, may be found in mice killed 
from 11 to 18 hours after inoculation. 

**(13) Finally, in the 18-hour stages, macrogametes may be found which 
in some cases show minute, thread-like bodies upon their surfaces, and in 
others contain within their substances small solid chromatic bodies, one 
in each case. These appearances are regarded as warranting the inter- 
pretation that fertilization takes place.” 


(265) Crawtery (H.). The Zoological Position of the Sarcosporidia.— 
Proc. Acad. Nat. Sci. Philadelphia. 1916. June. pp. 379-388. 


In this paper the author describes certain phenomena which have 
been observed to occur in the course of the evolution of the Sarcos- 
poridia, suggesting that they are in many respects very nearly related 
to the Coccidia. ; 

Following Dorietn’s (1911) classification of the Protozoa the 
Sarcosporidia are thus grouped as a sub-order of the order Coccidio- 
morpha (sub-class Telosporidia, class Sporozoa), and not among the 
Neosporidia as has been hitherto customary to classify them. 

The following is the evidence on which the author bases his theory :— 

FanTHAM (1913) in the case of Sarcocystis colli speaks of two kinds of 
spores. 

The author himself in the case of Sarcocystis muris (see above Extract, 
No. 264) showed that the spores are differentiated into males and 
females which quickly develop along their respective lines within the 
intestinal cells of the mouse ; fertilisation takes place but no stage was 
observed beyond the fertilised zygote. 

ERDMANN (1914) describes multiplication stages of a parasitic 
protozoan in the intestinal cells and tissues of mice killed some days 
after ingestion of spores. These are apparently derived from the 
zygotes. About the 45th day the parasite appears in the muscles. 

NEGRE (1907), and recently, the author himself have demonstrated 
that the faeces of infected mice are capable of infecting a clean mouse 
on ingestion. 
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The history of the muscle stages is obscure. 
Neer (1910) found, in a rat killed 50 days after feeding, the smallest 


and youngest stage to be about 25 micronslong. These bodies, which 
he termed sporoblasts, divided repeatedly until the cyst became 


formed. 
Bertram (1892) describes similar stages in the evolution of S. tenella 


in the muscles of the sheep. 

The author himself recently discovered single bodies and groups of 
2 and 8 sporoblasts in the case of S. tenella in the heart of the sheep, 
thus furnishing direct evidence that the sarcosporidian cyst originates 
from a single cell. 

The life-history of Sarcocystis muris may thus be divided into three 
portions, viz., (1) sexual development which takes place in the intestinal 
epithelium, (2) the obscure stage which follows, in which it is con- 
ceivable that it is the encysted zygote that infects the faeces, and 
(3) the stage which occurs in the muscles. 

The sarcosporidian ‘‘ spore ” is assumed to be the homologue of the 
coccidiomorphan merozoite, the sexual stages of both being alike. 
The multiplication products of the sarcosporidian zygote are supposed 
to be the homologues of either the spores or sporozoites of the Coccidio- 
morpha. The sporoblast is not so easy to place. It may correspond 
to either the sporozoites or the trophozoites of the Coccidiomorpha. 
A knowledge of its derivation is necessary before this point can be 
determined. The sarcosporidian muscle stage seems to be homologous 
with the entire schizogonous cycle of the Coccidiomorpha. 

To account for the widespread occurrence of Sarcosporidia in purely 
herbivorous animals, such as sheep, the author suggests that a second 
host, a carnivorous animal, infects itself by eating the infected flesh of 
the former; the merozoites subsequently released in the intestine 
initiate the sexual cycle, and the encysted form is then discharged 
in the faeces. In the case of omnivorous animals, such as mice, the 
existence of a second host would appear to be unnecessary. 


(e) PIROPLASMOSIS. 


(266) Brust (P.). La Piroplasmosi equina in Sardegna. [Equine 
Piroplasmosis in Sardinia.]}—Moderno Zooiatro. Parte Sci. 1916. 


Sept. 30. Vol. 5. No.9. pp. 225-233. 


This article is concerned with a clinical study of equine piroplas- 
mosis in Sardinia. The disease was discovered for the first time in the 
island by BaRuccHELLO and PrRIcoLo in 1908. It exists in an enzootic 
state throughout the island, especially in the provinces of Cagliari 
and Sassari, the one a flat marshy district containing numerous ticks, 
and the other at a much higher altitude. 

The author refers to the studies of NurraLL and StRICKLAND (1912), 
and of Carpano (1913) in Italy. These authors demonstrated that 
the disease may be produced by two distinct intra-corpuscular parasites, 
viz., the Nuttallia equi and Babesia caballi, of which the former appears 
to be the most widespread. 

Bimbi maintains that the disease in Sardinia, according to its clinical 
manifestations, is without exception a babesiasis. 
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CarPANo showed that the transmitting ticks in Italy were the 
Rhipicephalus bursa in the case of N. equi, and Margaropus annulatus 
in the case of B. caballi. The author believes that the latter tick is the 
sole transmitter in Sardinia. 

The disease is seasonal in distribution and cases occur during the 
hotter part of the year, i.e. from May to September. Nuttalliasis 
on the other hand, according to CarPano, breaks out during the colder 
part of the year. 

Native Sardinian horses appear to possess a high degree of immunity ; 
at least clinical cases are never seen. All the cases of piroplasmosis 
observed occurred among imported horses, viz., Hungarian horses 
belonging to the various posts of mounted police (carabimiert). Cases 
nearly always occur singly. 

The disease invariably runs an acute or sub-acute course, 
characterised by high fever—up to 40°9° C.—lasting from five to eight 
days, after which the temperature falls to nearly normal. Other 
symptoms are marked icterus and nervous prostration, which, however, 
is never so serious as in the case of nuttalliasis, where paresis or even 
paralysis of the hind quarters may occur. Petechiae sometimes occur. 
The urine is slightly more highly coloured than normal, but it is never 
blood-tinged as in the case of nuttalliasis. Following on these acute 
symptoms the disease runs a benign course and always ends in the 
recovery of the affected animal. Chronic forms as in nuttalliasis are 
not seen. 

Quinine has given very good results in the treatment of the disease 
when administered in repeated small doses. Accordingly, about 
2°5 grammes of quinine hydrochloride dissolved in 10cc. of sterile 
distilled water are injected subcutaneously two or three times a day 
for three or four days in succession and then once every two or three ad 
i days. The drug is apparently very beneficial in shortening the “al 
convalescent period. BH] 

On account of the blood destruction and anaemia produced by the Ay 
disease convalescence is long, the anaemia lasting from 24 to 30 days, 
and hence the author recommends a long period of rest during which 
good nursing should be applied, accompanied by the administration 
of drugs such as cacodylate of soda and strychnine. 








(267) Marxorr (W. N.). Piroplasmose und andere blutparasitare 
Krankheiten der Haustiere am Balkan. [Piroplasmosis and Other 
Diseases of Domesticated Animals due to Blood Parasites in the 
Balkans.]—Arch. f. Schiffs- u. Trop.- Hyg. 1916. July. Vol. 20. 
No. 14. pp. 313-335. 


The author’s observations were made for the most part during the 
first Balkan Wars in 1912-1913 and during the year 1914 in the various 
places occupied by the Bulgarian Army. 





Equine Piroplasmosis. 





Fs The author first gives an account of the distribution of the disease 
zg in the Balkan Peninsula and from these facts he concludes that the 
# disease originally came from Southern Russia and spread down along 
3 the coast of the Black Sea over the Danube. It then reached the 
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Dubrudja and later spread from the Black Sea coast towards Bulgaria 
and further south towards the Strandja Mountains into Turkey until 
it came to Tschataldja. From this place it apparently spread over 
the Bosphorus into Armenia, Persia, and then towards the Caucasus 
until it came back again into Southern Russia. 

A short description is then given of the reported occurrence of the 
disease in various parts of the world by different authors, together 
with the transmitting ticks, 

In the Ba kans the only transmitting tick seen was the Dermacentor 
reticulatus, which is also the vector in Southern Russia, and it was 
observed that as soon as horses became covered with these ticks cases 
of piroplasmosis occurred. 

The causal agent appears to be of the type Piroplasma bigeminum. 
At first no parasites could be seen in blood smears although the horses 
showed unmistakable symptoms of piroplasmosis. As in BiLiTzER’s 
observations (1906) in Southern Russia, it was thought that the disease 
was equine influenza. On further examination the parasites were 
found in the blood of several horses ;_ in one case as many as nine could 
be seen in among 26 red corpuscles in a field of the microscope. Several 
parasites could be seen laying free in the plasma. No organisms of the 
Parvus type were ever observed, i.e., forms in which the elements are 
arranged in the form of a cross. The majority were pear-shaped or 
conical, sometimes long-shaped elliptical, ring-shaped prismatic, and 
seldom spindle-shaped. In the case of the pear-shaped parasites 
growth was often seen to take place from the points and from the 
broad ends, in the latter case then reminding one of a figure 8. The 
bodies lying free in the plasma had exactly the same form and appear- 
ance as the intracorpuscular elements. The chromatin was very varied 
in form, size, quantity, and arrangement. It was very often seen free” 
in the plasma and collected into masses. The parasites attained from 
one-third to one-eighth the size of the red corpuscles and lay in 
different parts of the corpuscles. 

In the case of two horses piroplasma-like structures destitute of 
chromatin were seen in the blood, for the most part free in the plasma. 
The margins stained rather intensely. The blood corpuscles in the 
case of these animals showed no changes except that there was 
apparently a marked leucocytosis. These animals had developed a 
temperature of about 1° C. above normal, which lasted from two to 
three days and then disappeared. The bodies were not then seen in 
the blood. The peculiar structure of the organisms was probably due 
to the individual resistance of the animals. 

Clinically, the disease was observed to be for the most part acute, 
seldom chronic, and in one case relapsing. The temperature at first 
rises 2° or 3° C. above normal and this febrile period lasts only a few‘ 
days and the temperature then falls. During the febrile period other 
symptoms appeared such as general weakness, uncertain gait, and 
icterus of the visible mucous membranes, which are usually of a saffron- 
yellow colour. The icterus lasts from about 7 to 13 days, but in 
rare cases it may be absent. In severe cases petechiae appear. The 
pulse is weak and irregular and the respiration weak and accelerated, 
except in the case of lung complications. 

At Tschataldja following on a severe winter in which the horses 
suffered from scarcity of food the author noticed in later months 
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(April, May, and June) complications in the form of subcutaneous 
swellings accompanying the disease. These were about the size of an 
egg to start with, but later reached a length of 50 to 60 cm. or more at 
their greatest diameter. As a rule they affected the breast and the 
sheath but sometimes the neck, chest, and the head. They were cold, 
painless, and firm in consistence and lasted from about a week up to 
one or two months in some cases. Abscess formation did not take 
place. 

The alimentary tract was not affected. The nervous system during 
the febrile period is somewhat dulled and the animal often exhibits a 
somewhat uncertain gait. Change in the colour of the urine was only 
observed in two cases and in these it was only chestnut-brown, not red. 
The blood was pale and watery looking. 

According to the author’s observations the disease lasts without 
complications from seven to eight days up to three weeks, and ter- 
minates favourably. In cases where the disease is not observed 
and the animals worked complications are often seen in the lungs and 
other organs. The mortality ranges between 5 and 12 per cent. 

On post-mortem examination the following changes are found: 
general anaemia accompanied by icterus; in the peritoneal cavity 
about a litre of serous exudate ; liver yellowish and slightly 
enlarged, friable; spleen greatly enlarged, soft in consistence, and 
intensely congested on section : kidneys likewise show degenerative 


changes together with infiltration under the capsule. Stomach and | 


intestines often show a diffuse inflammation. The thoracic organs 
are congested ; there is a serous exudate in the pericardial sac. The 
blood corpuscles show the usual anaemic changes. 

The author then gives a history of the outbreaks he has dealt with. 

The disease has to be differentiated from various poisonings, anthrax, 
equine influenza, and purpura haemorrhagica. 

The various methods of immunisation devised by THEILER, CARPANO 
and BILITzER, respectively, are enumerated. 

With regard to treatment two or three injections of trypanblue are 
recommended in severe cases. Otherwise medicines should be avoided. 


Bovine Piroplasmosis. 


This disease, commonly known as “ Krtschan,” has been known in 
Bulgaria since the earliest times ; its etiology was first discovered in 
the country by TatscuErr (1893). It is found in every part of the 
country and during the Balkan war was seen by the author in Thrace, 
Macedonia, Turkey, etc. The disease is transmitted not only by 
Ixodes ricinus but by several other, unknown, ticks. 

Two types of parasites are seen in the blood. The majority appear 
to be of the type Babesia bovis whilst the others, according to their 
size, resemble B. bigeminum. These differences have been described. 
by Knutu. Borktnorr found that the blood parasites of cattle 
affected with redwater in the mountains seemed to be much smaller in 
size than other known cattle piroplasms, 

The disease may be acute or chronic and the symptoms correspond 
with those of redwater in other countries. 

Reference is made to a redwater of cattle discovered by ANGELOFY 
in the Rhodope mountains. This resembled the disease known as 
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“ Stallrot ” in Germany, Belgium and France. No piroplasm was 
found in the blood which, however, showed marked anaemic changes 
| including especially the presence of basophile granules in the red 
| corpuscles. 








Piroplasmosis of Sheep. 





This also is known under the name of ‘‘ Krtschan ” or “‘ May disease.” 
It appears in the late spring and occurs in all parts of the Balkan 
Peninsula, causing great loss. Sheep imported from Russia for cross- 
breeding purposes always succumb. 










Dourine. 





A few cases were introduced into the country in horses imported for 
breeding purposes. The disease has now been stamped out. In the 
neighbouring countries, Serbia, Turkey, and Greece, the disease has 
always been unknown. 

The author gives a description of the symptoms observed and the 
difficulty in finding the parasite in the blood and excretions. 













Fowl Spirochaetosis. 


This disease has been observed by the author and described by 
others in Bulgaria; it occurs in Roumania, and apparently also in 
Serbia and Turkey. The transmitting tick is Argas persicus. 

Successful results were obtained by treating infected fowls with the 
blood of an ass immunised with blood containing spirochaetes. The 
successful treatment of spirochaetosis by means of normal heterologous 
sera has already been described by the author. 











(f) ToxoPLasMosis, 








(268) Primmer (H. G.). Notes on the Genus Toxoplasma, with a 
Description of Three New Species.—Proc. Roy Soc. 1916. Aug. 1. 
Series B, Vol. 89. No. B 616. pp. 291-296. With 2 plates, 
comprising 10 figs. 






Plimmer first contributes some general notes and a brief history of 
the literature dealing with the genus Toxoplasma since the organisms 
were first seen by SPLENDORE in 1908. He believes that they are more 
nearly related to the haemogregarines than to any other of the Haemo- 
sporidia. They are generally found in the large mononuclear leucocytes 
and they give rise to very marked wasting and to considerable blood 
destruction. 

On account of the very fine, delicate and sometimes vacuolated 
nature of the protoplasm fixation is difficult, and the best method of 
fixing was found to be by means of the vapour of iodine dissolved in 
chloroform, as described previously by the author [see this Bulletin, 
Vol. 1, p. 282]. , 

In many of the organisms the nucleus is either broken up into 
granules or the cell gets filled up with granules which take chromatin 
stains. These granules may be the so-called “ infective ” granules, 
such as have been described by Fry and RANKEN in trypanosomes. 
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There is a tendency for the leucocytes which have become enormously 
enlarged owing to the invasion by the parasites to mass themselves 
together, but no true giant cells are formed. Multiplication is effected 
ordinarily by longitudinal division. The nucleus first enlarges, 
then becomes rod-shaped, later of a dumb-bell shape and eventually 
the daughter nuclei are formed, the cell having already begun to divide. 
No flagellated forms have been seen. Many attempts at cultivation 
in various media were made but none were successful. The varieties 
described were found in the following animals in the course of post- 
mortem examinations of animals which had died in the Zoological 
Gardens, London. 


(I) Fossa (Cryptoprocta ferox), from Madagascar. 


“The animal was very wasted. Both pleural, peritoneal, and peri- 
cardial cavities contained a quantity of blood-stained fluid. The lungs and 
kidneys were very congested, and there was a layer of lymph on the under- 
surface of the diaphragm. The blood was extremely anaemic and contained 
many poikilocytes and nucleated erythrocytes. A few toxoplasmas were 
found in the blood ; many were found in the blood from the lung, and in 
the pleural and peritoneal exudation, and in the bone-marrow. Few were 
found free; nearly all were contained in the large mononuclear leucocytes, 
often a great number, as many as 36, in a single leucocyte. The leucocytes 
were very much enlarged, and their protoplasm was extremely thin and 
delicate, many being ruptured in the preparation of the film, even with 
the greatest care. The nucleus of the leucocyte invariably showed signs 
of hyperchromatosis, often very marked. The nucleus of the parasite 
was often broken up into granules, or chromidia, but many showed the 
single dot form with a clear area around. Sometimes the Toxoplasma was 
found in the nucleus itself. Schizonts were found in the bone-marrow in 


various stages up to the apparent breaking up into merozoites. Occasionally 
the parasites were found in the polynuclear cells in the bone-marrow ; this 
was possibly a phagocytic process, as the shapes of the ingested parasites 
were much altered.” 

The organism varied from 2 to 8 microns in length from end to end 
and from 1°4 to 2°5 microns in breadth at the middle. 


“(II) Blue-tailed Fruit Pigeon (Carpophaga concinna), from the Aru 
Islands, 


“Died in an emaciated condition. The lungs were very congested, and 
contained a very large quantity of exudation. 

“There was some bloody fluid in the body cavity. Very few parasites 
were found in the blood, but large numbers were present in the blood and 
exudation from the lungs. Some were found free, but they were mosily 
contained in the large mononuclear leucocytes. Those cells had unaergone 
more destruction than was the case in the fossa, and the blood was extremely 
anaemic. The nucleus of the Toxoplasma was generally single and definite, 
and was not broken up into granules. A few were found in the bone- 
marrow, but none showing definite schizogony.” 

The length varied from 3 to 8 microns and the breadth from 2 to 3 
microns. 


“ (III) Say’s Snake (Columber melanoleucos), from Mexico. 


“The snake was very wasted, and its blood, which was very anaemic, 
contained a few haemogregarines.. The lung was pneumonic and full of 
exudation ; the liver was small and pale. Toxoplasmas were found in 
small numbers in the exudation of the lung, and in enormous numbers 
in the liver; a few single ones in the blood.” 

The organism varied from 7 to 10 microns in length and from 3 to 6 
microns in breadth. The measurements were made on fresh unfixed 
organisms. 
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In an addendum the author states that since this paper was sent for 
publication he has found toxoplasms in another bird, a Pied Bush Chat 
1 (Pratincola caprata) from India. They were found in the blood and 
exudation from the lungs, which were inflamed and oedematous, and 
/ 







' in the mononuclear leucocytes as before. Further early stages of 
schizogony were found in the large endothelial cells in the lungs. 





(g) TRYPANOSOMIASIS. 









(269) Bourn. Trypanosomiase des dromadaires au Maroc occidental. 
[Trypanosoniasis of Dromedaries in Western Morocco.|—Rec. 
Méd. Vél. 1916. Aug. & Sept. Vol. 92. Nos. 15 & 16. 

pp. 463-466. 


| In this short paper the author describes a disease which apparently 
has not hitherto been identified in Western Morocco, and which was 
found in dromedaries in the district of Marrakech. 

The disease is well-known to the natives under the name of “ El 
Debab ” and is considered fatal. The symptoms presented and the 
microscopical characters of the causal organism lead one to believe 
that it is almost certainly identical with the ‘ El Debab ” described 
by the brothers SercenT in Algeria. Cross immunity tests would, 
however, be necessary to support this conclusion. 

Symptoms.—The disease runs an essentially chronic course, the 
symptoms being those of a slow and progressive anaemia. To com- 
mence with the affected animals show no visible symptom, the appetite 
being kept up and condition good. This preliminary period seems to 
last a long time. One of the first noticeable symptoms is lessening of 
the appetite and reluctance of the animal to work. The loss of 
appetite is gradual and the animal loses condition until it presents a 
markedly emaciated appearance ; the coat is rough. One repeatedly 
notices petechiae on the conjunctiva. 

The first dromedary found affected was in this condition of extreme 
debility. Microscopie examination of the blood showed an extra- 
ordinary number of trypanosomes. Trypanosomes were found in the 
case of two dromedaries out of four belonging to the same proprietor. 
These cases, however, did not show any sign of anaemia but had good 
appetites, normal mucous membranes, and well preserved condition. 

These three cases were examined after an interval of five months ; 
the latter two did not manifest any external symptom and continued 
at work. The first case had been sent out to grass and had become still 
further emaciated ; this animal was about twelve years old. The other 
two were from five to six years old. 

The author believes that this trypanosomiasis is thus a disease which 
runs a very slow course since a dromedary which presented serious 
symptoms was found after five months, interval to be in an almost 
identical condition and two other cases, which had been carriers of 
trypanosomes for at least five months, did not show any morbid 
symptom. 

Causal agent.—The trypanosome is found by direct examination of 
the blood of affected animals and is very abundant during the crisis. 
Morphologically it resembles 7’. soudanense. When examined in the 
fresh state it is seen to possess pretty rapid wriggling movements, but 
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scarcely any translatory movements. It shows after staining a fairly 
short flagellum, some granules and a pretty large and distinct 
centrosome. 

In comparison with 7. marocanwin of the horse it is as a rule longer 
and thinner, and its flagellum is longer. These distinctions however, 
are not sufficient to enable one to differentiate the two by simple 
microscopical examination. 

Inoculation experiments were only carried out on the dog, which 
was found to be very sensitiv: .{ dog thus inoculated intravenously 
showed a fairly large nw™' \ «. trypanosomes in its blood 27 hours 
after infection. Except for a slight loss of condition the animal was 
in good health five months after inoculation. Trypanosomes were 
revealed in the blood almost every day during the first two months ; 
afterwards the trypanosomes appeared at longer and longer intervals 
and were less and less numerous. During the fourth and fifth months 
after inoculation they could only be found five times at intervals of 
from three to four days. These re-appearances always corresponded 
with rises of temperature. No symptom was presented except dullness 
during the crisis. 

The author suggests that these very chronic symptoms indicate a 
feeble virulence of the trypanosome and hence the antiseptics hitherto 
employed in the case of other blood diseases might with advantage be 
tried. 


(270) Cuatmers (A. J.) & O’Farrett (W. R.). Measurements of 
Dutton & Todd’s Gambia strain of Trypanosoma gambiense, Dutton 
1902.—J1. Trop. Med. & Hyg. 1916. Aug. 15. Vol. 19. No. 16. 
pp. 189-194. With 1 plate, comprising 7 figs., & 5 charts. 


In 1914, with reference to the study of trypanosomes in the Khar- 
toum laboratories, the authors published a short note in which the 
following conclusion appeared :—“‘ There being no data, that we know 
of, to compare these strains with 7’. gambiense, Dutton 1902, we are of 
the opinion that, at all events provisionally, it would be safer to keep 
the name 7’. castellanii Kruse 1903 for these strains until more light is 
thrown upon the complicated problem of: What is Trypanosoma 
gambiense Dutton 1902 ?” 

The authors have been able to procure from Topp some of the 
original slides which Durron and himself prepared from a rat inoculated 
with their original strain in the course of their expedition to Sene- 
gambia, the report of which was published in 1903. The authors have 
taken measurements of these trypanosomes, and these would be as 
follows, the organisms being arranged according to Brucr’s three 
groups ae Stumpy: 13 to 21 microns, 10°2 per cent.; (2) Inter- 
mediate: 22 to 24 microns, 28 per cent.; (3) Large: 25 microns and 
upwards, 61: 8 per cent. 

These measurements are compared with those given by (1) Durron 
for the original strain, (2) Bruce for the Uganda strain, (3) SrerHENns 
and Fanta for the Congo strain, (4) the authors for the Lado strain, 
and also (5) with the strain met with in 1915 by da Costa and others 
in the Island of Principe, a strain ‘“‘ which they stated removed itself 
sensibly from the classic form.” The authors conclude as follows : 
‘We now consider that the measurements given above afford suflicicnt 
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evidence to conclude that the causal agent of sleeping sickness in Uganda, 
the Congo, the Lado of the Anglo-Egyptian Sudan, Principe, and the 
Gambia belong to one and the same species, viz., 7’. gambiense Dutton 
1902.” 





(271) Duxr (H.L.). Trypanosomiasis in Northern Uganda.—.JI. of 
Hygiene. 1916. Sept. Vol. 15. No. 3. pp. 372-387. With 1 
map. 

Some alarm was apparently caused by the discovery by REForp 
(January 1914) in the blood of a dog, which had passed through the 
Masindi fly belt of Northern Uganda, of a trypanosome showing 
marked morphological resemblance to the human parasite, the so-called 
T. rhodesiense. M'ss Roperrson, who had carried out a series of 
investigations in connection with cattle trypanosomiasis in this region 
in 1913 and on no single occasion found any evidence either in fly, 
experimental animals, or cattle of the existence of a trypanosome of 
the brucei group, expressed her agreement with REForD’s view as to the 
affinities of the organism to the Rhodesian trypanosome. It was thus 
concluded that this organism had been introduced into the fly belt 
during the intervening three months or so. 

From a history of the movements of herds in this Province, 
RoBERTSON also inferred that the 10 per cent. infection of the morsitans 
throughout the fly belt, and the cattle trypanosomes infecting about 
12 per cent. of stock and causing great havoc in the Buruli and Kafu 
country, separated from the fly belt by the Kafu river, were originally 
derived from the South, and had been introduced within comparatively 
recent years. In her fly feeding experiments mixed infections with 
T. pecorum, T. vivax, and 7. uniforme were obtained and none of the 
flies on dissection were found to harbour the full developmental cycle 
of the brucei-like organism described by REForp. 

Duke disbelieves this view that the trypanosomes responsible for 
the disease in cattle, the free-flagellated brucei-like organism, and 
the infection of the fly and game of the belt are the result of a relatively 
recent introduction. It is inconceivable that a large area of very 
sparsely populated bush country thick with game and morsitans 
could remain free from trypanosomes. It is also impossible to 
differentiate trypanosomiasis from other diseases such as rinderpest 
and babesiasis by means of enquiry among the natives, the experience 
of the veterinary officers of the Protectorate being that the same terms 
might cover any of these diseases. Further, infections with such 
trypanosomes as 7’. nanum, T. vivax, and T. uniforme do not necessarily 
involve a fatal result. 

The author regards the great fly belt which forms the northern limit 
of the Buruli-Kafu cattle country as a permanent source of all the 
trypanosome species found in the country and believes that infection 
might be carried from this belt across the Kafu River into Central 
Buruli either by the so-called “ following fly” accompanying game 
or traflic, or by the passage of infected animals, game or cattle. 

The author then summarises the results of the investigations which 
he carried out between May and September 1914 in the Masindi 
morsitans belt and in the other tsetse districts of the Northern Province 
in order to determine the distribution of the brucei-like organism. 
In very numerous fly feeding experiments in the Masindi belt 7’. pecorum, 
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nanum, vivax, and uniforme were frequently recovered and it was found 
that 0°95 per cent. of the wild morsitans were infected with the brucei- 
like trypanosomes. On every occasion where a positive salivary gland 
was seen in a fly “ 7’. bruce: ” developed in the animal fed upon and 
dogs also always showed the characteristic symptom of keratitis. The 
blood of game shot in and around the fly belt when inoculated into 
clean experimental animals showed a 6°6 per cent. infection with 
“ T. brucei.” 

In the other districts (Ngussi River, region of Tonya peninsula and 
shore of Lake Albert, Chopi, Victoria Nile, and Bugungu region) other 
species of Glossina were examined (G@. pallidipes, G. palpalis, Wi. fusca) 
and similar results were obtained. 

The author believes that these ‘ facts show that a trypanosome of 
the brucei group is widely distributed throughout the southern part of 
the Northern Province, probably indeed whenever (. morsitans and 
pallidipes are found,” and that “ speaking generally wherever cattle 
are exposed to the bites of tsetse especially of the above two species, 
they sooner or later sicken and die out.” Also, the discovery of this 
trypanosome showing a close affinity to the organism recently isolated 
from man in South Africa need not cause undue alarm. 

In addition, the examination of the natives within this fly belt where 
the morsitans was shown to be infected with the brucei organism in 
the proportion of 0°5 per cent. revealed no sign of any form of 
trypanosomiasis, acute or chronic. 


(272) van Sacecuem (R.). Contribution 4 l'étude de la transmission 
du Trypanosoma Cazalboui. [The Transmission of Trypanosoma 
cazalboui.|—Bull. Soc. Path. Exot. 1916. Oct. Vol. 9. No. 8. 
pp. 569-573. 


Trypanosomes can be divided up into three categories according to 
their modes of transmission :—(1) those which seem to become pro- 
pagated under natural conditions, exclusively by means of Glossina, 
such as 7’. brucei-pecaudi, congolense-dimorphon, rhodesiense ; (2) those 
which are mechanically transmitted by other species of blood sucking 
insects—Tabanus, Haematopota, Stomoxys,—such as 7’. evansi, and 
T. equinum; (3) those which are capable of being propagated in- 
differently by means of Glossina or other blood-sucking insects. 

T. cazalboui belongs to this third category. Its evolution in the 
body of the Glossina is quite different from that of trypanosomes 
restricted entirely to Glossina ; instead of infecting the whole digestive 
tract it produces only a direct infection localised to the proboscis. 

The experiments of BourrarD and Pecaup, Bovet and RouBaup 
have demonstrated the transmission of 7’. cazalbowi by means of 
Stomoxys in the disease known as Souma, and in £rythrea and the 
Egyptian Soudan cases of this disease have been observed where no 
Glossina is known to exist. ; ; 

The author himself has made a number of observations on the 
transmission of a trypanosome which he has named 7’. cazalboui var. 
pigritia in the Zambi district. This trypanosome is chiefly dis- 
tinguishable from the ordinary form of 7’. cazalbowi on account of its 
being less motile. In this district cases of trypanosomiasis due to the 
parasite have been observed in herds situated in districts where no 
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Glossina is known to exist and in places in the interior of the country 
far away from a river, in a region which is not wooded. The first 
cases appear each year towards the month of November, and after the 
month of May no fresh cases are found. The period of danger thus 
coincides with the rainy season and during the dry season no fresh 
outbreaks occur. 

It was observed that the first cases of trypanosomiasis coincided with 
the appearance of a Haematopota (H. perturbans Edwards), that the 
places where herds became infected, viz., the neighbourhood of papyrus 
marshes, harboured this insect and that it did not exist in places where 
the herds remained healthy. Trypanosomes in a living condition were 
also found in the intestinal tract of H. perturbans captured on animals 
infected with the above species of trypanosome. This insect is found 
on cattle and horses and fixes itself preferably on the belly and between 
the thighs, the bite being extremely painful. The author believes that 
this insect is the principal propagating agent of TZ. cazalbowi var. 
pigritva in the Zambi district. 


(273) VeLu (H.) & Eyraup (R.). Trypanosomiase des chevaux du 
Maroc. Infestation d’un jeune chien par l’allaitement. [Equine 
Trypanosomiasis in Morocco. Infection of a Milk-Sucking 
Pup.]—Bull. Soc. Path. Exot. 1916. Oct. Vol.9. No.8. 
pp. 567-568. 

The author refers to the works of Narran-LaRrRierR and Lan- 
FRANCHI on the excretion of trypanosomes by means of the milk of 
infected females. 

The following case is recorded. Five days after giving birth to three 
pups a bitch was infected subcutaneously with 20 cc. of the blood of a 
goat infected with the trypanosome affecting horses in Morocco. A rise 
of temperature took place on the third day after injection, and a few 
parasites appeared in the peripheral blood on the 14th day ;_ they then 
disappeared but became very numerous again about a month after- 
wards, and then again for about 15 days before the animal’s death, 
which took place on the 66th day after injection. 

One pup was allowed to suck its mother, while the other two were 
taken away 14 days after birth; these two grew up normally. The 
first, however, when about two months old seemed to have become 
stunted in growth and dull, and then gradually became more and more 
emaciated. When three months old it became affected with con- 
junctivitis and then keratitis of the right eye. On examination of the 
blood a few days afterwards a few trypanosomes were found which 
became more and more numerous until the animal’s death at the age 
of three and a half months. 

(274) Hintze (K.). Versuche zur Immunisierung gegen Trypano- 
someninfektion. [Experiments on Immunisation against Try- 
panosomiasis. ]—Zeitschr. f. Hyg. u. Infektionskr. 1915. Oct. 26. 
Vol. 80. No. 3. pp. 377-398. With 14 tables. 

The author refers to the experiments of BRaAuN and TEICHMANN 
(1912), who first attempted to vaccinate the small laboratory animals 
by means of dried powdered trypanosomes and claimed to have 
established an immunity against subsequent trypanosome infection. 





Vol. 4. No. 4.] Protozoology. 161 


ScHILLING at about the same time claimed to have produced immunity 
by vaccinating with trypanosomes obtained from rats’ blood and killed 
by means of a solution of tartar emetic (1 in 700). 

The author himself has performed a number of tests, in some cases 
with dried trypanosomes and in others with a vaccine obtained from 
infected animals. 

(1) Experiments with dried nagana vaccine.—The strain utilised for 
these tests was obtained from the Hamburg Tropical Institute and was 
carried on in white rats, in which it regularly produced death on the 
fourth day. Shortly before death the rat was bled and about 10 cc. 
of a 3 per cent. sodium citrate solution mixed with the blood. In 
order to obtain a firm deposit of red corpuscles a few drops of rat-blood- 
immune rabbit serum were added, and the overlying turbid fluid 
was decanted off and centrifuged. This fluid contained nearly all the 
trypanosomes. After centrifugation the trypanosomes collected 
together in a solid white film above the few remaining red blood 
corpuscles and they could be easily gathered by means of a capillary 
pipette containing a little salt solution. The trypanosomes were then 
placed in a small Achat mortar and dried in a Lautenschliger air 
apparatus, care being taken that the temperature did not exceed from 
38° to 40°C. It was thus ensured that substances very sensitive to 
heat, such as ferments, were not destroyed. The trypanosomes were 
then crushed into a fine powder and used for inoculation on the same 
or on the next day. It was not possible to obtain more than 0°05 
gramme of this material from one rat. 

The vaccine was made by emulsifying this powder with a little salt 
solution and it was then injected intraperitoneally. Infection with 
virulent blood was performed by injecting subcutaneously in the back. 

Tests were made on rats, guinea-pigs and rabbits; the results of 
these experiments are recorded in tabular form. The dose of vaccine 
injected, number of doses administered, and the interval between 
attempted immunisation and subsequent infection with virulent blood 
were graded in the various series of tests and control animals were 
utilised in each case. ; 

In the case of rats it was found that small quantities of vaccine had 
no influence on the course of the disease. It was only after the employ- 
ment of about 0°2 gramme of vaccine and infection after five days that 
the parasites appeared a few days later in the blood than in the case of 
the control animals and Jife was prolonged a few more days. Larger 
doses did not appear to have any greater effect and in the case of an 
already infected animal vaccination had no influence on the course of 
the disease. No animals withstood the infection. 

In the case of a guinea-pig a certain amount of resistance seemed to 
be developed which, however, was not sufficient to prevent infection. 
The net result was nil. 

LavERAN and his co-workers maintain that the dry vaccine contains 
a toxin. The author found that guinea-pigs became considerably 
emaciated after intraperitoneal injection of the powder and before 
infection with virulent blood. The spleen, moreover, became enlarged 
as is always the case in trypanosomiasis. 

Rabbits, vaccinated even with comparatively large doses of dried 
trypanosomes, wasted and died as in the case of control animals 
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although, as is invariably the case in nagana in the rabbit, the parasite 
could only be demonstrated by inoculation of mice. 

(11) Experiments with dried spleen pulp.—The spleen of rats infected 
with nagana is always extraordinarily enlarged and numerous trypano- 
somes in all stages of disintegration can be found in it. Rats’ spleens 
are very suitable for immunisation tests. In guinea-pigs the spleen is 
always enlarged but it varies considerably in size and weight (0°3 
grammes to 13'7 grammes). In rabbits changes in the spleen are less 
obvious ((°6 to 4°3 grammes) and one comparatively seldom finds 
parasites in it. 

The vaccine was prepared in the same way as the trypanosome 
powder by trituration and drying in an air apparatus, and then 
emulsified in a littie salt solution. 

(IIa) Rat spleen vaccine—When comparatively large doses were 
employed guinea-pigs acquired a certain degrec of immunity against 
the infective organisms, but this, however, only in one case was 
sufficiently power rful so that the animal never showed parasites in its 
blood and was living after nine months. Rabbits were again left 
quite unprotected by the vaccine. 

In the case of guinea-pigs vaccinated with nagana rat spleen and 
infected subsequently with mal de caderas no protective action was 
observable. 

No immunity was produced in rats. 

(11b) Guinea-pig spleen.—Trypanosomes appeared in the blood of a 
guinea-pig a few days after infection and after remaining a few days 
gradually disappeared and then re-appeared after a shorter or longer 
interval; during this interval the animal was killed and the dried 
spleen used as a vaccine, in some cases alone, or combined with serum in 
others. This treatment had apparently no effect on the course of the 
disease in guinea-pigs, while in the case of rats only a slight influence 
was observable. 

(IIc) Rabbit spleen—When injected either in the form of expressed 
fluid or in the dried form this gave no results. 


(III) Experiments with liver—Rat and guinea-pig liver had no 
visible influence. 

(IV) Experiments with guinea-pig and rabbit sera.—Serum was ob- 
tained during the first parasite-free intervals, and experimental animals 
were infected at the same time or a few hours after immunisation. 
No influence on the course of the disease was observed even when very 
large doses of serum were injected when infection had already resulted. 

‘The conditions of trypanosome immunity are apparently very, 
uncertain as all strains do not appear to be of the same value for 
producing vaccine (Schilling).” 

With the strain at the author’s disposal no lasting immunity could 
be conferred on an animal. Perhaps better results might have been 
obtained by the employment of larger doses. It appears that in 
protozoan diseases very large doses are necessary to produce any sort 
of immunity and the author believes that the production of such very 
large quantities of pure vaccine would entail enormous difficulties in 
practice. 
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(275) Horrmann(G. L.). Chemotherapeutische Studien tiber die intra- 
vendse Verwendung von Antimontrioxyd bei experimentellen 
Trypanosomeninfektionen. [Chemico-Therapeutical Studies on 
the Intravenous Administration of Antimony Trioxide in Experi- 
mental Trypanosomiasis. |—Zeitschr. f. Hyg. u. Infektionskr. 1915. 
Aug. 18. Vol. 80. No. 2. pp. 261-279. With 6 tables. 

Reference is made to the earliest use (1907) of antimony compounds, 
especially tartar emetic, and later of their employment in conjunction 
with arsenic compounds such as atoxyl. 

MorcEnRoTH, who studied the use of a large number of antimony 
compounds, came to the conclusion that they had a more pronounced 
trypanocide action than the arsenic compounds. Later observers 
also found that sodium and potassium antimony tartrates exert a 
specific action on 7’. brucei, causing its disappearance from the peri- 
pheral blood a few hours after injection. 

A systematic study of the various antimony preparations with 
reference to their practical value has been made by Kotie, Hartocu, 
ROTHERMUNDT, and SCHUERMANN (see this Bulletin, 1914, Vol. 2. 
Extract 45). These authors found that only the trivalent antimony 
compounds possessed a pronounced trypanosomicide action, but at 
the same time they exhibited a very marked toxicity. The pentavalent 
antimony compounds on the other hand were neither chemico- 
therapeutically active nor pronouncedly toxic. 

An exception to the rule that trivalent compounds were markedly 
toxic was found in the case of the trioxide of antimony ;_ the last named 
authors found that this compound was almost atoxic for mice, rats, 
and, to a great extent, for guinea-pigs. Comparatively small doses, 
however, in cases of infection with 7’. brucei led to a permanent sterili- 
sation of the blood in experimental animals. In the chronic infections 
produced by 7’. equiperdum and T. gambiense the treatment had to be 
repeated in order to produce durable results. The very favourable 
relation between the minimum curative dose and the maximum 
tolerated dose demonstrated, in the case of nagana in mice, that the 
trioxide of antimony possessed the largest chemico-therapeutical 
co-efficient of all the antimony compounds. 

It was found that, contrary to what was the case in mice, rats and 
guinea-pigs, antimony could not be administered intramuscularly 
in an oily suspension to other animals, especially dogs, rabbits, 
and monkeys, on account of the severe abscess formation it produced. 
In these animals the compound had thus to be administered 
intravenously and according to the experiments of KoLLE and his 
co-workers it was found that one or two injections of small doses 
of the trioxide in normal saline solution thus produced curative effects 
in nagana, as well as in dourine, in rabbits. On account of the fact that 
the heavy trioxide quickly precipitates in saline solution it might 
produce dangerous effects owing to the formation of emboli. 

Hoffmann then details his éwn experiments on the. employment of 
antimony trioxide. He employed as media for the suspension of the 
compound sterile solutions of gum arabic and of sugar. As the result 
of a series of experiments it was found that the best medium consisted 
of a mixture of both solutions: the syrupus simplex of the Swiss 
Pharmacopoeia containing 7°50 per cent. of the gum was found to be the 
most suitable concentration for holding the heavy trioxide in suspension. 
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Numerous tests on experimental rabbits showed that this suspension 
medium produced no toxic effects when administered intravenously 
in such quantities as would be employed for treatment with the 
trioxide. 

As a rule the strength of the emulsion was calculated so that 1 cc. 
contained 150 mg. of Sb, O,. The latter was triturated in a mortar 
with the solutions and autoclaved (120°C. for 15 minutes). Just 
before intravenous injection the emulsion was warmed for a couple of 
minutes in order to expel air bubbles. 

Experiments in order to determine the toxicity when administered 
in this medium showed that considerably larger amounts could be 
tolerated than when administered in salt solution. 

Effect on rabbits infected with nagana.—Rabbits were infected sub- 
cutaneously with nagana infected blood. When clinical symptoms 
had set in, as evidenced by the local lesions such as swelling of the penis 
and testicles, conjunctivitis, loss of hair, oedema, and swelling of the 
extremities, and the blood was demonstrated to be infective by mouse 
inoculation, varying doses of Sb, O, were administered intravenously. 
The blood was afterwards tested at various intervals by mouse inocu- 
lation. It was very clearly brought out by these experiments that 
even as small a dose as 23mg. of Sb. O, per kilo. body weight 
produced a lasting cure; some of the animals were kept under obser- 
vation up to eight months afterwards. The clinical symptoms dis- 
appeared almost immediately after the injection. A few animals that 
died in the meantime could not be said to have died from antimony 
poisoning as it was shown that up to 100 mg. per kilo. could be 
tolerated. 

Effects on dourine-infected rabbits—Rabbits were infected sub- 
cutaneously and, as in the preceding experiments, when about a 
month afterwards decided local lesions appeared, varying doses of 
Sb, O, were administered intravenously. It was found that a single 
intravenous injection of about 30mg. Sb. O, per kilo. produced a 
permanent cure, as in the case of nagana. Dourine, however, owing 
to its chronicity is more difficult to influence. 

The author thus confirms the opinions of Kote and his co-workers 
that Sb, O, possesses a very powerful therapeutic action as a 


trypanocide. 





PARASITOLOGY. 


(276) TuerLer (A.) & Ropertson (W.). Investigations into the Life- 
History of the Wire-Worm in Ostriches.—Union of South Africa. 
Dept. of Agric. drd and 4th Reports of the Director of Veterinary 
Research. 1915. Nov. pp. 291-346. With 9 plates, comprising 
22 figs. . 

In these investigations a detailed study was made of Trichostrongylus 
douglasi (Cobbold), which infests the proventriculus of the ostrich. 

This parasite causes considerable losses among young ostriches and is 

thus of great importance economically to the ostrich breeder. The 

morphological changes occurring in the larva, in its two free-living 
stages, and in its three parasitic stages, together with those of the adult 
worm are given. The bionomics of the worm are also dealt with at 


some length. 
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The influence of parasiticides and disinfectants was tested on (a) 
mature larvae, (b) adult worms when removed from the stomach, (c) on 
the worms and the mucus (stomach coat) covering the surface of the 
wire-worm infected stomachs, and (d) on the worm in the stomach of 
the ostrich. A long series of drugs were thus examined and their effect 
in vitro determined and the following drugs were tested by adminis- 
tration to infested ostriches :—(1) Carbolic Acid, (2) Slaked Lime and 
Sal Ammoniac preceded 24 hours earlier by a bottle of paraftin, (3) 
Thymol, (4) Beta naphthol, (5) Santonin, (6) Kamala, (7) Flores koso, 
(8) Liquid Ammonia, and (9) Carbon Bi-Sulphide. 

It was found that “the results of the drenching experiments with 
drugs whose parasiticidal action is without doubt when tested in vitro 
were but slightly effective or totally ineffective when given to the bird. 
Although it seemed to be possible to check the laying of eggs for a short 
period yet only in rare cases could a permanent decrease of eggs be 
noted pointing to a decrease of female worms. From the description 
given of the habitat of the worms in the glands, under the surface of 
the mucus layer, such disappointing results were not unforeseen and 
belong to the practical knowledge of the ostrich breeder.” 

The following practical deductions for the rearing of ostriches free 
of wire-worm are drawn up :— 

‘*(1) An ostrich, once infected with wire-worm, will remain infected for 
a long period, perhaps for years, and during this time it will be a constant 
source of infection of the pasture on which it drops its faeces. 

**(2) There is as yet no treatment which with certainty will expel all 
wire-worms from an ostrich, and to judge from the position of the wire- 
worm in the glands and mucosa, it is not likely that such will be found. 

‘“*(3) Once a pasture or a run is infected with wire-worm it can remain 
infected for a long time, both eggs and larvae maintaining the infection. 

‘*(4) The fresh droppings are not infective, and only become so after a 
while, which is shorter in hot weather and longer in cold weather. 

‘**(5) Only the species ostrich can act as a host for the worm. 

‘** (6) Ostriches can stand an enormous infection of wire-worm, provided 
they are well fed (feed both worms and birds). 

‘**(7) Ostrich chicks do suffer from wire-worm infection even when well 
fed, and may succumb from larval infection, viz., before the larvae have 
reached the adult stage. : 

**(8) By means of worm-cultures made from droppings of the bird, it 
can be detected whether a bird is infected with wire-worm. This culture 
can be made in a simple way by placing the fresh droppings into a wine 
glass, covering it with a suitable lid to prevent evaporation of the moisture. 
After a few days the larvae can be seen crawling on the wall of the glass 
and can be recognised by the naked eye. Their number present gives an 
indication to what extent a bird is infected. 

‘** From these notes it must be concluded :— 

**(1) That wherever ostriches have been running the pasture is infected, 
and wherever the pasture is infected the birds will be so too. 

** (2) It is accordingly not advisable to rear young ostriches on ground 
where old ostriches have been running and feeding. 

‘**(3) In the case of old infected ostriches but little can be done except 
to dose them with drugs as hitherto applied (carbolic acid, slaked lime, 
sal-ammoniac, etc.). Good feeding is essential. : 

(4) On ostrich farms where clean ground is no longer available, clean 
runs for young birds can be prepared and the birds can bé reared in such 
runs until they have reached the age when wire-worms are no longer so 
dangerous to the birds. The cleaning of the run is best carried out by 
removing the surface of the ground to the depth of about three inches. 
Use can be made of disinfectant, but this is less certain. 

(5) The chicks must then be fed with the usual foodstuffs grown on 
land over which no birds have been running. 
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‘**(6) The runs of the chicks must be so placed that infected birds do not 
come in contact with them, and no flooding takes place. 

(7) These runs must be stocked with chicks reared in an incubator, or 
chicks removed from the nest immediately after hatching. 

(8) When hens and chicks are kept together, it would be advisable to 
clean the runs at least every 48 hours (better every 24 hours), by picking 
up all faeces of the adult birds, which is best done by daily changing the 
birds from one run to another, whilst the one is cleaned. 

‘““(9) For the purpose of rearing ostriches no large paddocks are required, 
small runs will be sufficient. We found arun of 100 by 50 feet quite suffi- 
cient and successful. 

(10) Chicks reared in this way will also be free of other intestinal 
worms (Selerostomum and Tapeworm). 

(11) An effective control can be carried out by means of the glass 
cultures as described above.”’ 

A series of experiments was performed to show that the suggestions 
enumerated above could be carried out in practice. 


(277) Vecuta (F.). Anatomy and Life-History of the Haemonchus 
Contortus (Rud.).—Union of South Africa. Dept. of Agric. 3rd 
and 4th Reports of the Director of Veterinary Research. 1915. Nov. 
pp. 347-500. With 23 plates, comprising 60 figs., and 18 charts. 


In this very long article the author details the results of experimental 
work commenced in 1911 at the instigation of Sir Arnold THEILER, the 
Director of Veterinary Research for the Union of South Africa, with 
the object of obtaining accurate data on which a scientific prophylactic 
treatment for haemonchosis in sheep could be based. 

The enormous economic losses caused by this worm are, of course, 
well known in most parts of the world; hence the author was well 
justified in devoting such a large amount of patient research to the 
anatomy, morphology, and cycle of development of the worm. This 
article, and more especially the parts dealing with the bionomics of the 
parasite, has been pretty fully extracted in the Journal of Comparative 
Pathology and Therapeutics, 1916, Sept. Vol. 29. Part 3. pp. 
265-277. It is felt that insufficient justice could be done to this work 
by an extract of the length usually inserted in this Bulletin. 

The work represents probably one of the best studies in veterinary 
helminthology that has vet been published. A very large part of the 
work is devoted to anatomical and morphological details, but the 
chapters dealing with the influence of the environment on the eggs and 
larvae, migration of the mature larvae, and the parasitic life of the 
larva and adult worm provide very instructive reading. 


(278) Bux (L. B.). Granulomatous Affection of the Horse—Habro- 
nemic Granulomata (Cutaneous Habronemiasis of Railliet).— 
Jl. Comp. Path. & Therap. 1916. Sept. 30. Vol. 29. No. 3. 
pp. 187-199. With 5 figs. 


In this article the author describes tumours which affect the glans 
penis and sheath of the horse in the northern parts of Victoria and 
South Australia,and probably elsewhere in Australia. They are first met 
with during the summer and autumn months. In two cases lesions 
affecting the metacarpal and hock region as well were observed. 
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The tumours appear suddenly, are of a tough fibromatous nature, 
and vary in size from that of a pea to that of a walnut when found on 
the glans penis, and are considerably larger (up to 6°5 em. in diameter) 
when seen on the sheath. They are usually ulcerated on the surface. 
On section small caseous and sometimes calcareous areas are found 
scattered throughout the dense fibrous mass. A layer of dense 
fibrous tissue covered the growth found in the metacarpal region. 

Ov microscopical examination the appearances are found to vary 
with the age of the lesion and in the older lesion it is very difficult to 
demonstrate the causal organism. Beneath the ulcerated granulating 
surface one finds hyperplasia of the fixed connective tissue cells 
together with a marked eosinophile infiltration. In this mass may be 
found circular areas consisting of embryonic connective tissue cells, 
with few or no eosinophiles, and also caseous areas surrounded by a 
zone of reaction composed of epithelioid cells together with some mec 
nucleated cells. A calcareous deposit may sometimes be seen in the 
areas. In the centre of these necrotic or caseous areas may be seen 
circular or ovoid spaces, at one time occupied by a larval nematode. 
In the earlier lesions the distinct form of the parasite is seen in the 
shape of the homogeneous finely ridged cuticle, the underlying 
musculature, and the primitive alimentary canal. 

All the parasites were apparently dead but the retrogressive pro- 
cesses varied considerably in extent. The debris found in the spaces 
in necrotic areas is no doubt that of a nematode parasite. In the older 
lesions one may be unable to detect any degenerate parasites or even 
the spaces which the parasite at one time occupied. 

The tissue reaction is far more marked and the necrotic areas are 
more diffusely scattered in lesions from the sheath than from the penis. 
The lesion from the metacarpus varied in that there was little 
formation of new tissue apart from the areas of hyperplastic connective 
tissue cells and some thickening of the dense subcutaneous connective 
tissue. 

The parasite—The author was only enabled to examine preserved 
specimens about four weeks old and hence the parasite was always 
dead. Specimens separated from the tissue measured approximately 
3 mm. long by 40 to 504 broad. The anterior extremity tapered slightly 
towards the head, which was rounded ; mouth was surrounded by thin 
prominent lips; posterior extremity terminated at the tip to form a 
small bulb furnished with minute spines. 

The parasite thus appeared to be an immature nematode closely 
resembling the sixth larval stage of Habronema muscae as found by 
Ransom in Musca domestica. The mode of entry of these parasites is 
not known but there seems no doubt that they are accidental and have 
no power of completing their life history. Their remarkable pre- 
dilection for the region of the penis and sheath is probably explained 
by the fact that some biting insects (e.g., Stomoxys calcitrans) are 
known to favour these regions. 

No other organisms besides these nematodes were ever found in the 
lesions. The tumour gradually enlarges and may exist for an indefinite 
time, although the parasites die out in about four weeks time. 

The author refers at length to RaiLuirt and DEscazEAuXx’s views on 
a similar condition—Esponja—found in equines in Brazil [see this 
Bulletin, Vol. 4, No. 3, Extract No. 185], and he considers that the 
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lesions he describes in this article are of the same nature. It is stated 
that RaILuiert erred in his anxiety to include all recorded cases under 
the same head, as the parasites described by other observers in no way 
resemble stage 6 of H. muscae. Also, if the larval nematodes are able 
to penetrate the skin, as suggested by RatLuiet, it is difficult to 
explain why so many appear at the same point, as each tumour contains 
many parasites, 

Reference is made to the work of Harvey Jounson who found 
larvat Habronema in Stomoxys calcitrans and Musca domestica, and 
a similar form in the cattle fly M. vetustissima in Queensland; the 
author believes that this still further strengthens his contention that 
the larvae are introduced by biting flies. 

Swamp Cancer.—The author has examined histologically sections 
from the equine granulomata occurring in the Northern Territory of 
Australia and found that they present the same picture as those of an 
old habronemic lesion as described above. He thus believes that 
Swamp Cancer is almost certainly a variation of the same condition. 

Prophylaxis and treatment. This should be in the direction of :— 
(1) ridding horses of the adult forms of the genus Habronema which 
are located in the stomach ; (2) destruction of faeces which bear the 
embryos and which act as a breeding ground for flies; (3) complete 
excision of the lesion before it has become inoperable is the only 
treatment to be advised. 


(279) Joyrux (Ch.). Sur le cycle évolutif de quelques Cestodes. Note 
préliminaire. [Life Cycle of Some Cestodes. Preliminary Note.] 
—Bull. Soc. Path. Exot. 1916. Oct. Vol. 9. No. 8. pp. 578-583. 


The following tapeworms are dealt with :—(1) Dipylidium caninum 
(L.). (2) Hymenolepis diminuta (Rud.), and (3) Hymenolepis nana v. 
Siebold. 

In the case of the first of these tapeworms the author has attempted 
to solve the problem how the rat-louse and rat-flea could become 
infected with the eggs of Dipylidium in view of the fact that the pro- 
boscis of these insects appears too small to allow of the passage of an 
egg. Infection of the insect was found to take place in the larval stage 
when the mouth parts are large enough to admit the cestode egg, and 
the cycle of development in the larva and adult insect was followed. 

In the case of the second cestode, affecting the rat and sometimes 
man, the life-cycle in various insects, including the caterpillar and 
butterfly, was followed. 

The third parasite, affecting man, and most probably it is the same 
species which affects the rat, is capable of undergoing its complete 
life-cycle in one host. 

(280) VeLu. Note sur une lesion de Myase intestinale chez le cheval. 
[A Lesion due to Intestinal Myiasis in the Horse. ]—Rec. Méd. Vet. 
1916. July 15. pp. 408-410. With 2 figs. 

Velu records a case in which tumours were formed in the sub-mucous 
connective tissue of the duodenum of a horse due to larvae of the 
species Gastrophilus veterinus. These tumours were similar to those 
caused by Spiroptera megastoma in the stomach ; two were of about 
the size of a walnut and the other one about the size of a large egg. 
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They formed only a slight swelling in the lumen of the intestine and the 
mucous membrane remained in the same condition as that of the 
surrounding parts. On section these tumours were seen to be com- 
posed of dense fibrous tissue containing a number of inter-communi- 
cating small cavities filled with a greyish-white purulent material 
containing the bots. The channels communicated with the lumen of 
the intestine by means of very small orifices. 

Bots were extremely frequent in Morocco in 1913 owing to the 
abnormally long dry season, but, as elsewhere, they hardly ever caused 
any serious symptoms. 


MYCOLOGY. 


(281) CazatBou (L.). La Culture Naturelle des Champignons Patho- 
génes. [Natural Cultivation of Pathogenic Moulds.]—Rev. Gén. 
Méd. Vét. 1916. Sept. 15. Vol. 25. No. 297. pp. 410-421. 
With 11 text figs. 


The author believes that the advances made in the last few years in 
the study of the mycology of pathogenic vegetable organisms lead one 
to consider the microbe as representing, in the living tissues of the 
affected animal, the degraded form of a mould whose normal evolution 
must take place in external media. The author then gives a summary 
of the results of a number of publications he has already made on this 
subject. 

The present work has as its object, by means of a few examples, to 
make the author’s conception more comprehensible, and to point out 
the primary laws which seem to govern mycoculture. These examples 
are chosen from among: (A) Dermatophytes (Trichophyton faviformes, 
Tr. equinum, Achorion annulosum, A. seriset, Microsporon equinum ; 
(B) Bacillary Bacteriaceae (tubercle bacillus); (C) Yeasts (Rivolta’s 
Cryptococcus); (D) Cocco-bacteriaceae (mycetomic coccus of the 
horse). 

Brief descriptions, together with diagrams, illustrating the develop- 
ment of each of the above organisms in artificial culture and in natural 
culture are given. The following are the author’s conclusions :— 

‘“*(1) Transplanted directly into cell-culture, in natural conditions of 
development the organism uses up all the medium in the formation of its 
vegetable system : (hyphae and special reserves). 

**(2) It is only after the complete utilisation of the medium that the 
mould which has thus satisfied the needs of the individual element inclines 
towards the formation of organs of preservation (conidia) and of repro- 
duction (true spores). 

“Tt is for this reason that the dermatophytes, even those which grow 
best in test media, do not grow beyond the vegetative stage. 

* (3) The development of a ‘‘ chlamydosporie ”’ hypha seems to indicate 
that the appropriate medium has not yet been discovered.” 





(282) Meyer (K. F.). The Relation of Animal to Human Sporotri- 
chosis. Studies on American Sporotrichosis III.—J/. Amer. Med. 
Assoc. 1915. Aug. 14. Vol. 65. pp. 579-585. With 1 table 
and 1 map. 

In this article the author describes the distribution and spread of 
sporotrichosis in animals in the United States since 1909 when Pacer, 
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FROTHINGHAM, and Paice described their finding of sporotricha in the 
pus which had been collected from the abscesses of so-called cases of 
‘epizootic lymphangitis.” The epizootiology of the disease is dealt 
with especially with regard to the possibility of its transmission 
to man. A review of recorded cases is given and also the detailed 
history of a laboratory infection, apparently of the author himself, 
following on manipulation of large quantities of cultures of equine 
sporotrichosis. The following are the author’s conclusions :— 

*“Spoataneous sporotrichosis of domesticated animals, particularly 
horses, is very common in certain parts of the United States. 

‘** Extensive bacteriological and serologic experiments have proved the 
identity of the causative organisms in human and animal sporotrichosis. 
The pachogenicity for human beings was observed in an accidental 
laboratory infection. 

“The geographic distribution of equine sporotrichosis, which is 
apparently closely connected with certain telluric and climatic conditions, 
covers, in two states, the same territories from which numerous cases of 
human infection have been reported in the last five years. In Pennsylvania, 
equine sporotrichosis—as so-called ‘‘ epizootic lymphangitis ’’—has been 
noted in as many as 150 cases annually. 

“Only two human cases are on record in that state. A careful study of one 
case suggested at first a contact infection with a sporotrichotic horse, but 
this assumption could not be proved conclusively. The evidence collected 
does not support the theory that human sporotrichosis is very frequently 
transmitted from horse to man in the United States. The cases of Hyde 
and Davis, Sutton and others are discussed from this point of view, and 
compared with the cases reported by Gougerot, Carougeau, Lutz and 
Splendore, and Rouslacroix. 

“The absence of sporotrichosis among veterinarians and farmers in 
Pennsylvania—where equine sporotrichosis is so exceedingly common and 
so often treated, calling forth undoubtedly close contact with infectious 
material—demonstrates that sporotrichotic infections in man are estab- 
lished by this channel of contact in rare instances only.” 


BACTERIAL DISEASE. 
UnbDULANT FEVER. 


(283) Izar (G.). Studi sull’ infezione spontanea da micrococco di 
Bruce negli animalidomestici. Nota I. [Studies on Spontaneous 
Infections with Bruce’s Micrococcus in the Domesticated Animals. 
Note I.]}—Sperimentale. 1916. June 9. Vol. 70. No. 2. 
pp. 137-158. With 5 tables and 1 text fig. 


As the result of a resolution passed by the eighth meeting of, the 
Italian Pathological Society urging the immediate adoption of rational 
prophylactic measures against Malta fever,a Commission was appointed. 
in 1913, with the support of the Italian Government, by the Commune 
of Catania. The author was entrusted with the directorship of the 
Pathological and Chemico-Physiological Section. 

The author first details the history of the discovery of Malta fever 
in the blood and milk of goats since ZAMMIT’s original observations, 
and the striking results obtained at Malta, in accordance with instruc- 
tions drawn up by the English Royal Commission, and elsewhere by 
direct prophylactic measures against the infected animals. 
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Attention is drawn to the experiments of Ross, Horrocks and others, 
in which the milk of goats that was certainly infected failed to transmit 
the disease to monkeys or man, and Ross’s observations on a regiment 
in which a greater number of cases of infection was observed in men 
partaking of boiled milk than in another regiment in which unboiled 
milk was used. These apparent discrepancies have been explained 
as being probably due to the action of the gastric juice on the micro- 
organism. 

The plan of campaign adopted by the author with the approval of 
the Commission as regards sero-bacteriological investigations among 
milk-producing animals was as follows :— 


(1) From every milk-producing animal (goats, cows, asses, sheep) a 
sample of blood was to be taken from the auricular vein and a specimen 
of milk in sterilised receptacles, duly sealed and sent to the Institute 
for examination ; at the same time a special mark was to be placed 
on the animal. 

(2) Animals whose blood gave positive agglutinations in dilutions 
of over 1 per cent. and whose milk had the same properties in dilutions 
of over 10 per cent. were to be isolated in a suitable place and subjected 
to final examinations (cultural tests of the blood, milk, urine, ete.) in 
order to diagnose the existence of active infection. 

(3) Animals thus found actively infected were to be slaughtered or 
utilised for final studies, compensation being given to the owners. 
When on the other hand successive examinations, repeatedly made, 
gave no positive result the suspected animal was to be restored to its 
owner a month after its isolation. 

(4) If at least one-third of the animals in a herd gave positive milk 
or serum reactions the whole herd was to be isolated and subjected to 
final examinations. 

Difficulty was found in numbering and identifying a large number of 
animals according to the above plan. (In Catania there are about 
14,000 goats.) 

As to the importance of the serum reaction the author recalls the 
results obtained by Horrocks and KENNEDY, who examined 
the milk and the blood of 86 goats with the following results : 
In 42 goats, positive serum and milk reaction; in 16 goats, positive 
serum reaction and negative milk reaction; in 28 goats negative 
serum and milk reactions. In no case was a positive milk reaction 
and a negative serum reaction obtained, thus demonstrating that by 
the milk reaction about 28 per cent. of infected animals escape 
recognition. 

Difficulty was experienced in obtaining milk from all milk-producing 
animals on account of some having become pregnant or having recently 
given birth to young. In practice it was found impossible to obtain 
milk from such animals directly their milk was being used for human 
consumption. The error might thus be over 28 per cent. The author 
thus temporarily modified his original programme restricting it to a 
work of preparation by gathering data to demonstrate the importance 
of a systematic examination of milk-producing animals. Milk was 
thus taken by employees under the control of the civil police from such 
goats as the owners chose to assign to them. The results have thus 
only a relative value because a good many animals suspected by the 
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owners did not figure in the tests and because by the mere examination 
of the milk abcut 28 per cent. must escape recognition according to 
the data of Horrocks and KENNEDY. 

Technique. ‘The author examined the various methods proposed for 
the examination of the milk before commencing his own researches 
and found that for clearness of result and rapidity in reading the best 
method of working was with milk serum. 

In dealing with numerous specimens of milk a modification of 
PULVIRENTI’S method was found to be preferable. After acidification 
(by the addition of six to eight drops of acetic acid to 15 ce. of milk) 
the mixture was kept for two hours at 37 ° C. and, after shaking, it was 
centrifuged for a long time. With a small narrow pipette the few 
tenths of a cc. of the clear serum required for the test are taken out 
and made up into various dilutions at 1/10, 1/20, 1/40, 1/80. To 
these dilutions is added an equal number of drops of a thick emulsion 
of Bruce’s micrococcus in normal saline solution obtained by suspending 
the 48-hour surface agar growth in 3cc. of normal saline solution. 
After shaking, the small tubes were left in the incubator for five hours. 

The author, using milk serum, considers that an agglutination at 1/10 
indicates a positive reaction. Numerous cases of positive reactions 
up to 1/40 were observed; less numerous cases of positive agglu- 
tination up to 1/80, and exceptionally those with still higher values. 
The only cow found to be infected gave a complete agglutination at a 
dilution of 1/640. It is important to control the organism from time 
to time as changes in specific agglutinability may occur in it after being 
kept in the laboratory. Paradoxical results are also sometimes 
obtained. 

The author next quotes a series of very interesting statistics pub~ 
lished by various observers on the occurrence of the infection in various 
countries in different animals, such as goats, mules, horses, donkeys, 
cattle, pigs, cats, rabbits, guinea-pigs, sewer rats, fowls, and camels. 

The milk-producing animals examined by the author were 1,289, 
of which 1,253 were goats and 36, cows. Of these 149 goats and 1 cow 
gave a positive milk reaction, i.e., 11°8 per cent. of the goats examined 
and 2°7 per cent. of the cows examined which, increased by 18°6 per 
cent. in the case of the goats, gives a total of 30°4 per cent. of suspected 
animals. 

Tables are given showing the results of tests of animals selected from 
various herds and the percentage of infected animals in each herd. 
The author believes that these percentages do not appear extra- 
ordinarily high considering the facilities afforded to the goats of 
infecting each other and also the fact that as a rule the disease 
develops insidiously without producing any rapid or notable weakening 
or sudden death of the animals. 

The topography of a centre of infection, illustrated with the aid of 
a diagramatic plan of an affected area, shows that the disease is 
closely connected with direct contagion from individual to individual 
and from herd to herd. From this plan it is seen that in one group of 
streets the infection almost exclusively struck those herds whose pens 
were situated at one end of a certain main street and extended into 
the neighbouring side streets, whilst the herds penned in the neighbour- 
hood of the other end of the main street remained unaffected. Between 
the two inhabited ends of this main street there intervened a fairly 
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large uninhabited zone of rocky ground which apparently prevented 
or delayed the spread of infection from one end of the street to the 
other. 

This simple illustration demonstrates the prophylactic importance of 
a timely discovery of the first cases of infection in a herd in order to 
avoid the propagation of the disease amongst all the goats in the herd 
and amongst the goats penned in the vicinity. The same principle 
applies to germ carriers, 1.e., one should remove and isolate the carrier 
animals before the infection breaks out and if it has already broken out 
both carriers and infected should be removed. 

In the course of a year the bloods of 268 dogs, 825 oxen, and 35 goats 
brought for slaughter were examined ; 07 per cent. of the dogs, 0°12 
per cent. of the oxen, and 8°5 per cent. of the goats gave positive 
reactions. The majority of the cattle, however, were imported from 
Serbia and Bulgaria where Malta fever is not known to exist, and 
not from the Sicilian countryside. 


DISEASES DUE TO ULTRAVISIBLE VIRUSES. 
(a) Foor anp Moutu DIsEAseE. 


(284) Terni (C.). Ricerche ed esperienze per lo studio della immunita 
all’ afta. [Immunity against Foot-and-Mouth Disease. ]—Clinica 
Vet. 1916. May 15. Vol. 39. No. 9. pp. 257-261. 


The conclusions drawn by Cosco and AGuzzr in their preliminary 
note [see this Bulletin, Vol. 4, No. 2, Extract No. 115] correspond 
with the results of a series of observations made by the author while 
carrying out investigations under the direction of the “ Italian Com- 
mission for the Study of Immunity against Foot-and-mouth Disease.” 
The following are his conclusions :— 

(1) The virus of foot-and-mouth disease can be preserved indefinitely by 
‘ passage’ in series through susceptible animals, either with blood products 
(serum or red corpuscles) or with the products of local lesions. The best 
method of preserving the virulence for controlling the activity is lingual 
inoculation, either with blood taken when the temperature rises above 
40° C. or with the products of the local lesions. The maximum virulence 
is obtained with the epithelium of the digestive tract (tongue, rumen). 

**(2) The ‘passage’ or fixed virus is obtainable with its maximum 
infectivity, virulence, and power of diffusion after 24 to 36 hours. It 
almost invariably kills young animals (calves, lambs, kids, sucking pigs) 
by a generalised infection with constant presence of the virus in the blood. 

‘**(3) Experiments now undertaken seem to show that other species 
of animals can maintain the virus in a virulent state for a variable time 
without manifesting apparent external lesions. 

‘**(4) Itis possible by inoculation of the products of blood stored in the 
incubator or in the cold until,the virulence has disappeared to obtain in 
animals a resistance capable of withstanding direct inoculation of the 
virus or infection by cohabitation with animals affected with acute forms 
of the disease. 

**(5) The serum of bovines that have passed over the febrile period of 
the disease has a notable preventive and curative power against the virus 
of foot-and-mouth disease, even of a malignant nature. The inoculation 
of whole blood or of serum preserves adult animals with certainty from 
death and promotes a rapid cure. 
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**(6) Two forms of immunity can be distinguished: the one is general 
and resides in the blood, and the other is of a more strictly histogenetic 
nature and is related to the epithelia protecting the digestive tract. The 
latter is more fragile than that of the blood and is strictly relative 
to the regeneration of the epithelial cells. In bovines as the result of 
lingual inoculation one observes a gradual loss of immunity, at first of the 
lingual epithelium, then of the rumen and small intestine, and then of the 
tissues of the coronary band. This is why it is that in natural conditions 
one may see animals affected with serious natural manifestations, especially 
of the lingualepithelium, without the passage of the virus into the blood, 
because there still persists a sufficient degree of immunity to protect the 
animal from a general infection, or because the virus only penetrates for a 
very short time and in an attenuated condition. These are the cases in 
which the febrile reaction is insignificant or entirely absent. 

“The clinical forms of the disease (external, internal or malignant) are 
in ¢irect relation to the degree of immunity existing in the tissues and in 
the blood. In an animal which has never been infected or has completely 
lost its immunity the smallest lesion of the buccal epithelium or of the 
rumen allows of the establishment of a primary centre of infection, which in 
a few hours afterwards provokes an infection of the blood as shown by the 
access of fever. When, on the other hand, as frequently happens after 
the first attack, there still persists in the blood a certain degree of immunity 
the centre of infection involving one or several points on the epithelium 
of the anterior digestive tract remains localised; but, the virus can 
acquire even by this first passage an increase of infectivity for other 
susceptible animals. 

**(7) On the contrary in order to procure a malignant strain of virus, 
that is to say, one which has the maximum infective and diffusive power, 
it is preferable to associate the blood products with material from local 
lesions and thus utilise the substance elaborated in the predilection seats 
to obtain an increase of local histogenetic immunity. This prevents with 
certainty and for long duration the external lesions, which have serious 
consequences for the affected animals and cause widespread diffusion 
of the virus. “é 

**(8) In the case of adult animals that have died from the apoplectic 
form after a prolonged interval the virus may be altogether absent from the 
blood but can be found localised in different organs, especially in the 
cardiac muscle, brain, liver, kidneys and even in the spleen and bone 
marrow. In the blood the maximum virulence is found in the portal veins. 
The elimination of the virus from the blood takes place for the most part 
by means of the kidneys and to a smaller extent by the milk and the saliva, 
which only becomes infective in the majority of cases as the result of local 
lesions.” 

(b) Fown, PLAGueE. 


(285) Beiranti (S.) & Ascoxt (A.). Spigolature nella Peste Aviaria 
e nell’ Afta. [Notes on Fowl Plague and Foot-and-Mouth 
Disease.]— Clinica Vet. 1916. Oct. 15. Vol. 39. No. 19. 
pp. 577-597. With 5 tables & 2 charts. 


Fowl Plague.—Some preliminary . experiments were conducted dn 
fowl plague with the object of obtaining some useful information on 
foot-and-mouth disease, especially with regard to immunity against it. 

Reference is made to the works of LANDSTEINER, who showed that 
the virus in fowl plague was largely localised in the red blood corpuscles 
of affected animals. Maccrora and VALENTI, in the case of young 
geese in which the disease runs a less rapid course and presents a nervous 
form, showed that the virus which is at first localised in the blood 
disappears from it later to establish itself in the central nervous 
system ; this is on a parallel with the virus of foot-and-mouth disease 
which, according to Cosco and AGuzzI, is present in the blood during 
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the febrile period but during the eruptive stage disappears from it and 
is only found in the local lesions, on the mouth or feet. KLELNE and 
MOELLERS, by daily examination of the blood of infected young geese, 
confirmed these statements but found that in a few cases the virus 
re-appeared in the blood shortly before death, i.e., in from five to 
seven days. 

The authors’ experiments were all made on fowls ;_ the virulence of 
the blood in toto was tested as well as the virulence of its various 
constituents, that is to say, of the red corpuscles, of the serum, and of 
the leucocytes. Some tests were concerned with the virulence of the 
brain and a special series dealt with the waters of centrifugation of 
the blood. The results of these experiments are recorded on the tables. 
It was noted that all produced fatal results in from 12 to 108 hours. 
The enormous virulence of the red blood corpuscles was evidenced in 
that a dose of 1 cc. was capable of producing death even when diluted 
515 times (that is, with an actual dose of 0°00000000016384 cc.). This 
high virulence had previously been pointed out by LANDsTEINER, 
Maaetora and Russ. 

The waters of centrifugation also proved extraordinarily virulent, 
even up to the thirtieth washing, the highest one tried, although care 
was taken that they contained no corpuscular elements. 

The authors believe that this last phenomenon may be due to the 
fact that a small quantity of the micro-organism remains in suspension 
in the medium after each washing. They also believe that the alleged 
success claimed by Marcuoux in the cultivation of the virus in 2°, 
glucose agar containing 1°, peptone could be attributed to the same 
facts, even though he claimed that his cultures were virule nt after 10 
passages. These cultural experiments were repeated by the authors, 
but no multiplication of the virus could be demonstrated by means 
of Gosio’s telluritic indicator. Similarly negative results were obtained 
in Noguchi’s medium. The theory of MRowka and SANFELICE 
suggesting that the virus might in reality be a matter of protein 
grouping, such as globulins, is recalled. 

A fair number of experiments were devoted to attempts to immunise 
fowls against fowl plague, the material used being infected blood, 
brain, and liver. An attempt to vaccinate with red corpuscles suitably 
diluted failed, and then vaccination with virus killed by ether was 
tried, as suggested by ScLavo, used by VINCENT for the preparation of 
typhoid vaccine, and recently employed by Camus and Fornert for the 
purification of Jennerian vaccine. The results of a single vaccination 
were indecisive but appreciable effects were obtained -vith two 
vaccinations, in that death took place with a quite noteworthy delay 
as compared with the controls. 

Foot-and-mouth Disease.—The authors’ experiments on this subject 
were rather limited, and were confined to attempts at the immunisa- 
tion of pigs. 

Attempts at cultivation of the virus proved negative. 

Serum obtained from LoEFFLER, even when administered in large 
doses (50 to 60 cc. per head), proved quite ineffective. 

As a result of their experiments on pigs inoculated intravenously 
with virus of bovine origin the authors concluded that, as regards 
immunisation, what happened was in no way analogous to the results 
obtained in the fowl plague experiments. The only positive results were 
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obtained in cases where blood or washed red blood corpuscles preserved 
at ordinary temperature or in the incubator were employed. The 
foot-and-mouth disease virus did not seem to be in any way affected 
by the action of ether, as it preserved its infectivity almost unaltered. 
With regard to the apparent immunising effect of blood in their 
experiments, the authors refer to the successes obtained by Det Bono, 
Prrroncito, and Tasusso in a large outbreak in 1901, in which the 
curative and preventive effect of blood inoculation was very marked. 


ET 


(286) Comivortr (L.). Peste aviaria nella anitre. [Fowl Plague in 
Ducks.]— Clinica Vet. 1916. Mar. 15. Vol. 39. No. 5. 
pp. 129-135. With 2 figs. 

The author studied an outbreak of fowl plague among the ducks on 
the lake of the Public Gardens of Milan; 50 per cent. of the birds 
became affected. A brief survey of the literature connected with the 
subject is given. The following are the author’s conclusions :— 

**(1) Fowl plague may attack wild ducks placed in the same conditions 
as domesticated birds. 

“(2) The clinical form in which the disease manifests itself in these 
animals is the nervous form. 

‘“*(3) The morbid anatomy of the disease shows nothing characteristic. 

**(4) The virus cannot be found in the blood or in the internal organs, 
even when quantities exceeding those employed in working with the 
disease in geese are used. It is found, however, in the central nervous 
system. 

‘*(5) The transmission of the infection to fowls is possible by means of 
subcutaneous injection of emulsions of the cerebral substance of infected 
ducks ; on the contrary it is not possible to transmit it to the domesticated 
duck, however large a dose of virus is employed, either by ingestion, 
intravenous inoculation, instillation on to the conjunctiva, or even by intra-~ 
cerebral inoculation.” 
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(c) VARIOLAE. 


(287) Amano & Huon. Asino-vacecin. [Ass-Vuccine.]|—Bull. Acad. 
Méd. 1916. July 25. (Report extracted in Rev. Gén. Méd. Vet. 
1916. Sept. 15. Vol. 25. No. 297. pp. 443-444.) 


Since 1906, Amand and Huon have tried to utilise vaccine from the 
ass in order to regenerate the activity of vaccinal pulps. The ass vaccine, 
used as seed material, gives on the calf very remarkable cultures of vaccinia 
while at the same time it confers quite a special activity upon the virus ; 
moreover, ass vaccine utilised in public vaccinations gives vaccinal reactions 
in cases where the bovo-vaccine remains powerless. 

“Their practice extending over several years at Marseilles, that is to say, 
thousands of observations, have confirmed all these data and demonstrated 
better than could any discussion the remarkable activity of the ass vaccine ; 
at the same time all these observations have given proof of the complete 
absence of accidents when one uses it on a large scale for human, 


vaccination.” 


(288) Wurrz (R.) & Huon (E.). La variolisation des génisses im- 
munisées contre la vaccine. [Variolisation of Calves immunised 
against Vaccinia.]—C. R. Acad. Sci. 1916. Sept. 18. (Report 
extracted in Rev, Gén. Méd. Vét. 1916. Oct. 15. Vol. 25. 
No. 298. p. 490.) 

“It is known that the vaccination of calves with the Jenner vaccine 
confers upon them afcer a relatively short space of time a lasting immunity. 
The precise and repeated experiments of Kelsch, Camus, and Tanon have 
shown that immunity is always acquired on the eighth day. 








Vol. 4. No. 4.] Miscellaneous Diseases. 177 


“With these facts in mind, the authors, by inoculating a variola into 
calves vaccinated eight days beforehand with the Jenner vaccine, produced 
in them the variola. 

‘* Proof that it is in reality a variolar eruption is furnished by the clinical 
course of the disease and the appearane? of the eruption, by the morbid 
anatomy of the eruptive elements, and the results following their inoculation 
into the monkey and the rabbit. 

“It appears strange that the Jenner virus after having immunised the 
body fluids against vaccinia sensitises these fluids on the contrary against 
variola, but this occurs for a very short time only. 

“*1t seems legitimate to deduct from these experiments that variola and 
vaccinia are due to two totally different organisms. 

“The serum of animals thus variolised has given very promising results, 
when used in the case of the monkey and the buman subject, from the 
point of view of treatment of variola.” 


MISCELLANEOUS DISEASES. 


(289) Mrrcnett (D. T.). Investigations into Jagziekte or Chronic 
Catarrhal-Pneumonia of Sheep.—Union of South Africa. Dept. of 
Agric. 3rd and 4th Repts. of the Director of Veterinary Research. 
1915. Nov. pp. 583-614. With 4 tables and 2 plates comprising 
8 figs. 


The above disease affects sheep in various districts in the Cape 
Province, Free State and Transvaal. It has previously been investi- 
gated by Hutcuron, and Rogertson (1904). 


The symptoms shown are briefly those of gradually progressing 
respiratory distress—giving the animal the appearance of having been 
driven, hence the Dutch name Jagziekte (jagt, to drive; and ziekte, 
a sickness)—a mucous discharge from the nostril, coughing, debility, 
anaemia, and sometimes loss of patches of wool and diarrhoea. Cases 
usually occur singly, and outbreaks involving a darge number of sheep 
in the same flock are unknown. The animals attacked are generally 
about three years old; no cases have been noted to occur among 
lambs. Young sheep in good condition do not usually become infected 
under natural conditions, but no difference in susceptibility due to age 
or condition could be observed among the experimental animals. 
Statistics from the infected areas show an average mortality of 1°6 
per cent. per annum. The disease is invariably fatal. 


The disease has to be differentiated from the caseous lymphadenitis 
of Nocarp, and a condition sometimes produced by extensive infection 
of the lungs with cysts of the T'aenia echinococcus. 


The author has devoted a considerable amount of attention to a 
study of the morbid anatomy and histology of the disease. Briefly 
the lesions consist of a patchy or lobular pneumonia; each lesion 
in the lung varies from the size of a haricot bean upwards and on 
closer examination is seen to be composed of small greyish translucent 
nodules, each about the size of a millet seed. There is also a pleurisy 
with the formation of fibrous adhesions overlying the affected parts 
of the lung. 
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The presence of these nodules of a lymphoid nature in the pneumonic 
area is stated to be characteristic. The nodules may develop in 
connection with the bronchi or in the inter-alveolar connective tissue. 


The other changes in the lung tissue are those of a broncho-pneu- 
monia, viz., exudation of catarrhal products into the alveoli, and later, 
fibroid changes, bronchitis, and peri-bronchitis. As the disease 
progresses the lesion becomes hard and dense, almost cartilaginous 
in consistence. Lesions of emphysema and atelectasis occur in the 
healthy lung tissue at some distance away from the main lesion and 
pleurisy is constantly present. Sometimes abscess formation in the 
lungs, due to the presence of the Nocard-Preiz bacillus, was noted. 


The period of incubation is difficult to determine but from the author’s 
experiments it was deduced that lesions might be found in in-contacts 
in from three to five days. 


Experimental work.—A series of experiments was performed in 
which various products from the affected animals, such as emulsions 
of glands, blood, bronchial mucus, and of lung lesions were administered 
to healthy sheep by drenching, or inoculation subcutaneously, intra- 
venously or intratracheally. Altogether 72 sheep were treated in 
this way and the results in all cases were negative except in the case 
of one sheep. This sheep had been used in three other experiments 
and it was concluded that the infection was accidental. 


Experiments were next performed to ascertain if infected sheep 
when placed in contact with healthy animals were capable of trans- 
mitting the infection, and, if so, in what time lesions of jagziekte . 
became evident. Infected and healthy sheep were thus kept together 
in four loose boxes and slaughter of in-contacts from each box was 
carried out at intervals of two, eight, and ten days respectively and a 
careful post-mortem examination made in each case. Two animals 
which had been eight days, and one which had been ten days in 
contact were found to have lesions in the lungs. It was thus concluded 
that the disease is capable of being transmitted from infected to 
healthy sheep by immediate contact, and that it is possible that macro- 
scopic lesions could be detected after a period of about five days 
in contact. 


A further experiment was performed in order to ascertain whether 
a loose box in which affected animals had been kept for some time was 
capable of conveying the infection to healthy sheep. It was found that 
two sheep out of 10 kept in an infected box contracted the disease, the 
first case being observed in a sheep which had been 10 days in contact* 
and the second case in one which had been 30 days in contact. 


This proves that the contagion is fixed and persists in a form capable 
of communicating the disease for some time after infected animals 


are removed. 


Conditions of transmission thus point to a specific virus being the 
cause. No parasites could, however, be found in the lesions and 
microscopic and cultural examinations for the presence of organisms 
have hitherto been negative. 
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(299) Mort (N.). Esistenza della pleuropolmonite essudativa delle 
capre nell’ Italia, centrale e meridionale, [The Existence of 
Exudative Pleuro-Pneumonia in Goats in Central and Southern 
Italy.]— Nuovo Ercolani. 1916. Jan. 31. Vol. 21. No. 3. 
pp. 37-41. 

——. Sulla etiologia e sulla profilassi specifica della pleuropol- 
monite esssudativa delle capre. [Etiology and Special Prophylaxis 
of Exudative Pleuro-Pneumonia of Goats.]—Jbid. April 30; 
May 10 and 20. Nos. 12,13, 14. pp. 196-198; 205-211, and 
221-228. 

—-—. Natura ifomicetica dei corpuscoli della pleuropolmonite 
essudativa delle capre. Il germe specfico della malattia e’ un 
aspergillo. [Hyphomycetic Nature of the Corpuscles in Exuda- 
tive Pleuro-Pneumonia of Goats. The Specific Organism of the 
Disease is an Aspergillus.|—Pathologica. 1916. Oct. 1. Vol. 8. 
No. 189. pp. 311-315. 


The author points out the existence of a disease affecting goats in 
Central and Southern Italy which corresponds with the disease known 
as Boufrida in Algeria and with the various outbreaks of pleuro- 
pneumonia in goats observed and studied in Germany by Puscu, 
StrorcH and HouzenvorrF in 1894-95 and in the Lower Pyrenees by 
LECLAINCHE in 1§97, Attempts at prophylaxis and cure by means 
of a serous exudate obtained from the pleura of affected animals are 
also described. 

Etiology. Various organisms were found at times in the lesions of 
animals dead of the disease but these were held to be secondary or due 
to post-mortem invasion. The author describes the presence of 
corpuscular elements in the specific lesions of the lungs, in the contents 
of the bronchi, and also in the fibrinous exudate on the pleura, where 
they are more easily seen. These corpuscles vary in size from about 
1/10th of a leucocyte down to those that are almost invisible under 
high powers of the microscope. When examined in the fresh state they 
appear rounded or slightly oval, of a greenish colour, very refractile and 
surrounded by an evanescent halo. They are found especially in the 
cytoplasm of the polynuclear leucocytes, in the so-called transition 
forms, in detached epithelial and endothelial cells, and also free. They 
appear to be attached in varying numbers to the periphery of the cells 
which seems to be protuberant. They are immotile but the free-lying 
ones exhibit Brownian movements. Attempts at staining with the 
ordinary dyes proved unsuccessful, except that a few elements were 
partially stained by the Ziehl-Mori method. In deeply stained pre- 
parations they show up very clearly as negative refractile images 
surrounded by the stained tissue elements. 

These corpuscles appear to be very similar to those discovered by 
the author in pus from cutaneous lesions of equine epizootic lymphan- 
gitis, in that they have the same aspect as the bodies found in the 
interior of the hyphae and conidia of the hyphomycetes which he 
isolated. They might also be compared with some of the intracellular 
elements described in some diseases due to filterable viruses. 

Attempts at cultivation were made by placing aseptically small 
pieces of the fibrinous exudate in a liquid medium ordinarily capable 
of preserving the tissue elements intact. In the majority of cases it 
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was found on incubation that the material became disintegrated and 
produced turbidity in the liquid. On examining the deposit the 
fibrinous network was found to have disappeared and the cytoplasm 
of the cells broken up thus liberating the corpuscles. No other 
organisms were found. Increase in number seemed to take place. 
On staining with Ziehl-Mori they appeared distinctly acid-fast. The 
author believes that cultivation of the corpuscles had really taken 
place owing to their apparent increase in number, and the disintegration 
of the fibrinous exudate. 

On transplantation into liquid media a slight turbidity and deposit 
were produced which on microscopic examination revealed corpuscles 
as in the first culture, and other rare variable wavy forms similar to 
those described in cultures of the virus of bovine pleuro-pneumonia. 

Transmission of the disease. Former observers maintained that it 
was impossible to transmit the disease even by inoculation of material 
from lesions. The author’s experiments showed that it was possible 
only to obtain a thermal reaction by intra-pleural inoculation after a 
few days, and other slight phenomena. By intra-pulmonary and intra- 
cardiac inoculation a more intense reaction was produced, although 
not comparable to what is observed in the natural disease. Intra- 
pulmonary and intravenous inoculation of serous exudate diluted and 
passed through a Berkfeld filter produced a febrile condition which 
lasted some days but no other noteworthy symptoms. 

Whilst the rabbit, pigeon, and dog did not react to the inoculation of 
various pathological products some guinea-pigs inoculated sub- 
cutaneously, or into the lungs or pleural cavity, died within 15 to 20 


days without showing any characteristic symptoms, or visible lesions . 


on post-mortem examination ; no organisms could be cultivated on 
ordinary media. 

The inoculation of the acid-fast bodies after cultivation produced in 
goats a disease similar in most appearances to the natural disease but 
the complete clinical and anatomo-pathological picture was not pro- 
duced. Two guinea-pigs inoculated with a 28 days culture of corpuscles 
died on the 19th day, both having showed identical symptoms, not 
comparable, however, to those of the natural disease in goats. 


The author recalls the fact that in a similar disease, viz., bovine 
contagious pleuro-pneumonia, it is not possible to reproduce the 
typical symptoms of the natural disease no matter in what way the 
virus is inoculated. It is also probable that the virus of exudative 
pleuro-pneumonia of goats at some stage of its existence possesses 
the character of filterability, in view of the febrile reaction shown by 
goats inoculated with filtered pleuritic exudate. 

Nature of specific corpuscles. In one of these papers the author 
expresses the view that the corpuscles presented a good deal of 
resemblance to certain minute bodies seen in certain hyphomycetes 
and blastomycetes and found in the body in diseases due to filterable 
virus. He claims to have isolated in a state of purity from two goats 
suffering from the typical disease a particular pathogenic aspergillus, 
greyish-green on culture, easily cultivated after isolation, even on 
ordinary media. This aspergillus, contrary to the known aspergilli, 
which only cause pseudo-tuberculous lesions, is instead capable of 
producing in goats extensive pulmonary hepatisation and pleuritic 
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lesions similar to those observed in the natural disease ; when the 
conidiospores were inoculated intra-tracheally or into the pulmonary 
parenchyma death took place in about three days 

Corpuscles similar to those found in the pathological products of 
the natural disease were observed in pure cultures of the aspergillus 
isolated, both in the interior of the hyphae and free-lying. They were 
also found in the lungs and pleura of the inoculated goats. Very few 
hyphae were found in the lesions as these seemed to have become dis- 
integrated, setting free the corpuscles. A full description of the 
experiments, etc., is promised in a later communication. 


(291) ConrEur (Ch.). Cachexie osseuse des équidés. Cachexie vermin- 
euse des équidés. Cylicostomose. [Equine Osseous Cachexia. 
Equine Verminous Cachexia. Cylicostomiasis. ] 

Exot. 1916. Oct. Vol. 9. No.8 pp. 600-633. 


In this memoir the author describes a disease of horses, mules, and 
asses occurring in Brazil, where it is known under the name of “ Cara 
inchada”’ or “ big head.” It is apparently the same affection as 
what is known variously in other countries under the name of osteopo- 
rosis, osteoclastia, osseous cachexia, osteomalacia, enzootic estitis, 
or gout. The name “ cylicostomiasis” is given to the disease to 
indicate the verminous origin which the author attributes to it. 

Cases of the disease among mules and asses are comparatively rare, 
although a number of cases are on record. The disease particularly 
attacks young horses and it appears in them as a rule between the 
ages of two and two-and-a-half years. The incidence of the disease 
becomes proportionately less as the animal gets older. Young imported 
thoroughbred horses placed in a contaminated medium are easily 
attacked and frequently show symptoms from five to six months 
after their arrival. Young heavy and cross- bred horses are also fairly 
easily attacked and may become affected with “ big head” less than 
a year after their arrival. Horses of the above type born and bred in 
Brazil may also show signs of the disease before they are two years old. 
Brood mares, even when they have reached adult age, are more 
predisposed to contract the disease than entires. . Native animals 
seem to offer far more resistance to infection. 

Etiology—The author discusses the various theories which have 
been put forward to account for this disease, viz., (1) that of ZUNDEL 
(1870), still supported by Movussu and others, which attributes the 
disease to incomplete nutrition from a chemical point of view (absence 
or deficiency of calcium phosphate), and (2) the bacterial theory in 
which either a staphylococcus, micrococcus, or diplococcus found in 
the bone lesions of certain animals dead of the disease has been incrimi- 
nated. In support of the chemical theory it has been put forward that 
change of pasture or rearing on artificial pastures frequently prevents 
or cures the disease. It is pointed out, however, that the young 
thoroughbreds imported into Brazil were always supplied with abundant 
nourishment of good quality. The various organisms described by 
CAROUGEAU, CARINI, and others were found only in some cases and 
only at a late stage of the disease. 

The bacterial theory fails to explain the following points :— 
(1) spontaneous recoveries of infected animals when transferred from 
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an infected district into another district ; (2) the capacity a healthy 
animal, which has never shown any signs of osteoporosis and has liv ed 
in contact with healthy animals, has of contaminating young animals 
that perchance come into contact with it ; (3) the absence of the disease 
in foals and yearlings, its frequency in animals two to three-and-a-half 
vears old, and its lesser frequency at later ages; (4) foals born 
from afiected :nothers are perfectly healthy and develop normally ; 
(5) improvements in cultivation and the formation of artificial and 
temporary pastures, artificial manuring and drainage diminish the 
number and severity of the cases. 

These various points, which are difficult to explain bacteriologically, 
are on the other hand in perfect analogy with the conditions that 
prevail in certain parasitic diseases such as strongylosis and haemon- 
chosis of lambs, oesophagostomiasis and verminous — broncho- 
pneumonia of bovines, ete. In the human subject cases of 
osteoporosis and osteomalacia due to well-known parasitic diseases 
occur, 

The author, in a number of cases examined post-mortem, has always 
been able to find innumerable small worms of the genus Cylicostomum, 
in addition to other worms such as Taeniae, Anoplocephalinae, Oxyuri- 
dae, Ascarides and Strongyles. The constant genus of nematodes 
found in affected animals was represented by Cylicostomum tetra- 
canthum. 

Symptoms.—These may be divided into four stages : (1) premonitory, 
(2) lameness and locomotor derangements, (3) osteoporosis and frac- 
tures, and (4) osteomalacia. 

(1) In the initial or premonitory stage the young horses are noticed 
to waste away rapidly, feed irregularly and remain lying down longer 
than ordinarily. Signs of slight colic, sudden lameness, and periostitis 
of the cannon and pastern bones are then seen. Rest produces a 
temporary amelioration. 

(2) In the second stage, or stage of lameness and medullary derange- 
ment, or pseudo-rheumatismal stage, the young animals, which had 
commenced apparently to recover, now have a recurrence of lameness ; 
very often they appear affected in the back and seem to have twisted 
the vertebral column. Vegetating periostites appear on the bones 
of the extremities; some are attacked with colic and intermittent 
diarrhoea. Various vices such as eating earth, self abuse, etc., may 
appear. The superficial lymphatic glands and the thyroids are 
enlarged ; certain nervous symptoms appear such as locomotor ataxia, 
recurrent lameness, paresis, etc. Probably the roaring observed in 

some cases is attributable to the disease. The animal turns with 
difficulty in its box as if suffering from pain of the vertebral column 
or muscles of the back. Several of the cases show signs of “ jinked ’ 
back. These symptoms may last from three to five months or longer. 

(3) The stage of osteopososis, fractures, and “ big head.” During 
this stage, which occurs some time after the occurrence of lesions in 
parts where there is most strain, such as at the insertions of tendons 
and ligaments and around the joints, is noticed the tumefaction of the 
maxillary bones, and this very often coincides with the change from 
temporary to permanent teeth. Osteomyelitis sets in around the 
alveoli of the molars, but this is in reality one of the last symptoms 
to appear. In horses which are not put to work exostoses of the bones 
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of the limbs are less common, while lesions and deformities of the 
vertebral column are more frequent, thus very often giving them the 
appearance of animals afiected with rickets. Fatal fractures may 
occur at this stage from very slight causes. 

(4) Stage of osteomalacia.—This is characterised by the almost 
complete demineralisation of the bones, which increase in size or become 
bent on account of the weight. The molars become loose in their 
alveoli and the horses may grunt on account of the thickening of the 
superior maxillae. In this condition the animal can only feed with 
difficulty, becomes weaker and weaker and finally dies. 

Animals imported at the age of three or four years show a more 
chronic picture, often only showing signs of chronic lameness, muscular 
atrophy, ete., without apparent cause. 

Lesions.—In connection with the bones the lesions are ‘irst those of 
periostitis and ostitis at various points, and in the stage of osteoporosis, 
of rarefaction of the compact bony tissue, ete. 

Millions of cylicostomes are always found in the caecum and colon, 
partly fixed to the mucous membrane and partly free. The blood 
always shows eosinophilia. A serous exudate is found in the 
peritoneal, pleural, or pericardial sacs. The intensity of the disease 
appears to be proportional to the parasitic infection. 

The duration of the disease is difficult to determine. As regards 
the minimum of time, young animals imported between 20 and 24 
months old may pass four to six months before showing the first 
symptoms and four to six months later only the more evident symptoms 
appear. After 10 to 15 months at Rio de Janeiro osteoporosis appears. 
Animals four years old or more very often develop a chronic benign 
form of the second or third stage, which may remain a long time 
unchanged. 

Diagnosis.—During the first and second stages diagnosis is difficult 
to anyone without previous knowledge of the disease. It is, however, 
easy In a contaminated medium. Out of 25 racing stables in Rio de 
Janeiro the author knows of more than 10 infected ones. Examination 
of the faeces for the presence of cylicostome eggs should be resorted to. 

Prognosis.—Death is generally due to fractures. During the first 
and second stages recovery is possible and may still be possible during 
the third stage, provided medullary derangements have not become 
pronounced. A cure is impossible in the stage of osteomalacia. 

Treatment.—This consists in raising the tone and condition of the 
body and expelling the intestinal parasites. Balls made up according 
to the following formula are administered three or four times at 
intervals of from two to four days to two-year-olds :— 


Thymol grammes. 
Santonin 50 centigrammes, 
Cape Aloes grammes, 
Medicinal Soap to thake 1 ball. 


For three or four-year-olds the doses are increased by about a half, 
and if they are already infected the doses are doubled. Excellent 
results are claimed to follow this treatment administered during the 
first and second stages of the disease. 

Preventive treatment.—This consists in the effective disposal of 
infected faeces, and the following are the two principal points which 
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should thus be followed.—(1) Avoid the introduction into stables 
or pastures free from parasites of animals infected with cylicostomes. 
(2) Where parasites exist try and destroy them by the use of certain 
vermicides, and cause them to disappear from pastures by the use of 
lime, sulphates, drainage, and, preferably, by ploughing and cultivation 
of suspected land. 

[In the discussion on this memoir Van SACEGHEM stated that all the 
equines in Zambi, Belgian Congo, are affected with Cylicostomum 
tetracanthum but that no case of osteoporosis has been observed there. 
When these equines are taken to Kitobola (Lower Congo) they there 
contract osteoporosis. | 


(292) Urparn (G.). Enecéphalo-myélite pseudo-épizootique du cheval. 
[Equine Pseudo-Epizootic Encephalo-Myelitis. |—Bull. Soc. Path. 
Erot. 1916. Oct Vol. 9. No.8. pp. 557-561. 

The author describes a very fatal disease of equines in Parand 
(Brazil), where it is known under the name of ‘‘ Peste de Cegar” (Blind- 
ness disease). The disease, which in the great majority of cases takes 
on a rapid course, is characterised by the following symptoms : 
(1) blindness, (2) circular movements followed by unilateral paralysis, 
(3) immobility, where the animal remains for hours without 
moving, and then (4) a stage of excitability, depression, coma, and 
death. The stage of excitability supervenes in about seven or eight 
hours after the appearance of blindness, and the animal suddenly shows 
symptoms of mania. 

The disease differs from the so-called Borna disease, which also 
affects cattle and is characterised clinically by symptoms of cerebral 
excitability accompanied by muscular contractions and followed by 
paralysis. SiepAMOGROTZKY and other authors state that the causal 
organism is a micrococcus affecting the nerve centres. In “ Peste de 
Cegar ” there is no forcible contraction of the muscles of the poll as in 
Borna disease; it also appears to be specific to the horse and 
outbreaks commence to occur during the Brazilian winter and disappear 
completely in summer, whereas the Borna disease reaches its maximum 
intensity In summer. 

On post-mortem examination the following lesions are found. The 
stomach is greatly dilated and filled with undigested maize in a state 
of fermentation. Its mucous membrane is considerably inflamed. 
The other organs and viscera shows signs of intoxication. The most 
important lesions are found in the nervous system and consist in con- 
gestion of the frontal convolutions and haemorrhages into the optic 
lobes, the corpora striata, or into the medulla. The lateral ventricles 
are filled up and the nerve cells in contact with the cerebral fluid are 
degenerated, presenting thus at first sight the appearance of an abscess. 
The spinal cord shows the same lesions. 

The stomach contents are found to contain an Aspergillus, on micro- 
scopic examination. No organism was found in the blood or in the 
nervous system. The inoculation of blood and cerebral fluid into the 
rabbit, rat, horse, and sheep gave negative results. 

The author believes that the disease is due to an Aspergillus found in 
maize for the following reasons :— 

(a) On post-mortem examination a large number of moulds of the 
aspergillus type are always found in the maize and in the stomach of 
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animals dead of the disease; (6) the disease appears especially in the 
spring when conditions of warmth and moisture are favourable for the 
development of moulds in newly harvested maize; (c) the disease is 
only found in animals that have eaten maize ;: (d) if the maize is scorched 
before use no horses are lost from this disease. 

Dupont’s theory that the disease is caused by a virus found in 
marsh water is inadmissible because the disease only attacks horses 
belonging to carters, and these horses are never allowed to graze 
in the fields and are fed almost entirely on maize bought in wayside 
shops; further, when a case of the disease occurs their horses are 
turned into the prairies and no further cases occur. 


(293) UrBarn (G.). Méningo-encéphalo-my élite des poules (? spirillose). 
{Avian Meningo-Encephalo - Myelitis (? Spirillosis).]|—Bull. Soc. 
Path. Exot. 1916. Oct. Vol. 9. No.8. pp. 561-563. 


This is a disease known locally under the name of “ Ar,” affecting 
adult fowls in the State of Parand, Brazil. It is not contagious and 
only affects a few fowls in each poultry run. The disease lasts from 
15-30 days and the symptoms shown are first, somnolence and inappe- 
tence, then conjunctivitis, followed by keratitis affecting first one and 
later both eyes, and then symptoms of meningitis as shown by forced 
contraction of the neck muscles causing the head to touch the body. 
The wings and feet later become paralysed and a day or two before 
death the animal shows epileptiform fits. 

On post-mortem examination the liver, spleen, kidneys, and heart 
are found to be affected with degeneration ; the meninges are inflamed 
and a lemon-coloured fluid is found between them and the brain. 
Petechiae are found in various parts of the brain and spinal cord. The 
blood shows a marked eosinophilia. 

In the conjunctival secretions, the aqueous humour of the eye, 
pharyngeal secretions, intestinal contents, and nervous substance a 
micro-organism was found in the form of a Spirilltm which stains blue 
with Giemsa and shows two or three red stained granules. This 
organism was found in pure culture in the eye and brain. Negative 
results have so far followed attempts at transmitting the disease by 
inoculation of products from diseased birds into rabbits and fowls. 


(294) van SacecHeM (R.) Travaux du Laboratoire de Bactériologie 
vétérinaire de Zambi (Bas-Congo). [Investigations carried out at 
the Laboratory of Veterinary Bacteriology at Zambi, Lower 
Congo.|—Bull. Agric. Congo Belge. 1916. Mar.-June. Vol 7. 
No. 1-2. pp. 114-130. With 10 text-figs. 


(I) Ep1zootic ABortion or Asses AT ZAMBI, pp. 114-116. 

Ina previous report (1914) the author gave the opinion that epizootic 
abortion was a clinical identity, with specific causal organisms in 
each case, for bovines, equines, and ovines, respectively. 

The bacillus, the cause of epizootic abortion in asses at Zambi, was 
found in enormous quantities in the stomach and blood of the foetus, 
as well as in the spleen, liver, lungs, and the foetal membranes; the 
uterus and vagina of affected animals also harbour the germs. 
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The bacillus is very small; it is motile, but does not execute any 
appreciable translatory movements. On agar a growth is seen after 

24 hours at 37°C.; a growth is even obtained at ordinary temper- 

ature (average 26° C.). In broth young cultures give a uniform 

turbidity ; in old cultures flocculi are seen. 

Cultures are only feebly virulent for small laboratory animals. 

Clinically, the disease is manifested by abortion and between two 
successive abortions the animal shows no symptom. The vaginal 
discharge, seen after abortion, is sometimes very transient in 
character. 

The author employed the agglutination test in order to diagnose 
the disease, using as emulsion a 24 hour-old broth culture of an 
organism isolated from a foetus. It seems that the maximum agglu- 
tination produced by the serum of chronically affected asses is given 
in dilutions of 1/200. The serum of an ass that had never aborted and 
of equines and bovines gave entirely negative results. 

The disease observed at Zambi seems to be specific for the ass, of 
any breed or origin. Attempts at infecting horses and bovines failed 
completely. 

The author has tentatively employed vaccination by means of 
cultures of the specific organism killed by heating. Injection was 
followed by a marked local reaction of varying intensity together with 
an appreciable febrile reaction. The results of this treatment are 
not given. 

The author has been able to adopt all the necessary prophylactic 
measures by employing the agglutination test for diagnosing the 
presence of the infection among infected animals. 

(II) Pic-BREEDING IN THE ZamBI District LowER Conco, pp. 
116-123. With 6 figs. 

The black native pig of this district is not suitable for profitable 
breeding owing to its degenerate nature; the average weight is about 
30 kilogrammes. A priori it is, however, more advantageous to 
ameliorate a native breed, adapted to the environment and possessing 
a specific resistance against the prevailing diseases. Experiments 
made at Zambi have nevertheless proved that the produce obtained 
by crossing a pure Belgian breed with the native pig have given 
surprising results, in that while they inherited the resistant qualities 
of the native pig they showed marked increase in size and weight ; 
three months old young pigs of 3/4 Belgian breed exceeded in weight 
the pure Belgian pigs. 

The diseases affecting pigs in the lower Congo are numerous but 
fortunately have nearly all been identified and suitable methods of 
treatment adopted. The following is a list :— 

(1) Disease of young pigs due to a bacillus of the typhoid group. 

(2) Myiases. These are particularly prevalent in the rainy season 
and are produced by the larvae of a fly (Lucilia sericata, Meig.). Treat- 
ment consists in the application of 10° carbolic ointment to the 
wounds, 

(3) Parasites. The most formidable is a chigger (Sarcopsylla penetrans). 
This makes its appearance in the dry season when the female fixes 
itself on to the skin; the infection is spread indirectly by means of 
infected piggeries, etc. The chigger may cause serious damage both 
on account of the sores it produces and by obstructing the teats, which 
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are sometimes so thickly covered that the mothers refuse to suckle 
their young. Treatment consists in placing the pigs at some distance 
from native dwellings and disinfection of piggeries, especially during 
the dry season. Two other kinds of parasites are also frequently 
found on pigs, viz., Haematopinus, and ticks (Rhipicephalus appendi- 
culatus, R. simus, R. bursa). The only practical means of getting rid of 
these vermin is by systematic application of the dipping tank method. 

(4) Cystecercus cellulose, the cause of measly pork, is common, and 
pigs should thus be kept away from places contaminated with the 
excreta of natives. 

All pigs were found to be affected with Balantidium coli. Strep- 
tococci, spirochaetes, and infusoria which resembled the genus 
Butschlia, were found in the intestines of young pigs. 

(5) The bulb of a certain plant (Albuca variegata, Wild) was reported 
to have caused considerable mortality among pigs in the Moanda 
district ; experiments made by the author showed that injection of 
this plant into pigs did not produce any harmful effect. 

The only species of trypanosome found in the Zambi district 
resembles the 7’. cazalboui, but differs in certain details. This trypano- 
some is devoid of pathogenicity for the pig. 

(III) A New Bacittvs (B. zambiensis), pp. 124-125. 

This is a saprophyte always found on the skin of bovines, equines, 
and antelopes in the lower Congo. It is polymorphous, often seen in 
the form of short filaments, 5 x ‘7u. In these filaments are seen 
refractile bodies, about six in number, which are the sporulating forms 
of B. zambiensis. The bacillus is also seen in the form of separate rods 
of variable length up to 3°6u by ‘7 broad. Besides these two forms 
one may observe a strepto-bacillary form in which the more or less 
Jong chains are curved or interlaced. 

The bacillus grows very well at ordinary temperatures on agar and 
Sabouraud agar, in the form of a strepto-bacillus and isolated 
forms. These become transformed into spores for the most part on 
the eleventh day. Agar cultures are thick, creamy, viscous, and 
dirty white in colour. Towards the seventh day the film becomes 
wrinkled, giving rise to elevations with serpiginous margins. The 
bacillus is strictly aerobic. In ox serum the bacillus grows with the 
same characters, giving rise to a surface film from which grows a 
flocculent deposit. 

Transplantation on to Sabouraud medium is difficult, growth is 
slow and the bacilli are only found in the form of simple isolated forms. 
The bacillus is surrounded by a capsule. 

The organism shows no pathogenicity so long as it remains on the 
skin. As soon as it gains access to the cellular tissues it becomes 
virulent. 

(1V) A Curanrous Mytasts. pp. 125-127. With 1 fig. 

The cutaneous myiases observed in the domesticated animals are 
produced by the larvae of Muscidae belonging to the sub-families 
Muscinae and Sarcophaginae. 

The author has observed several cases of this disease in breeding 
stock at Zambi. All were complications of accidental wounds. One 
of these lesions was found on the external surface of a pig’s ear, another 
on the posterior part of a cow’s udder, and a third on the testicle of a 
young bull. All these sores present the same aspect; they are 
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3 to 4em. deep by about 3 cm. broad, give rise to an offensive odour 
and show abundant bleeding and budding. A mass of moving larvae 
is found inside the sores and behind the fleshy buds. The margins of 
the sores are perpendicular and the surrounding tissues are considerably 
indurated. The affected animals are considerably depressed, and show 
lack of appetite and wasting. 

The larvae are described as being all identical, of a dirty-white colour, 
very active, 15 to 17 mm. long by 5 mm. broad ;_ the head is furnished 
with two black skarp hooklets showing synchronous movements. A 
piece of meat 3 cm. long by about 2 em. broad was completely devoured 
in 24 hours by 10 larvae. The cephalic end of the larvae is pointed, 
the posterior end of the body is broadened out. The body is divided 
into 12 movable segments, each segment being covered with several 
rows of small spines of a brighter colour and directed backwards. 
The author succeeded in rearing the larvae, which became trans- 
formed into pupae and then gave rise to insects of the genus Lucilia. 

Treatment consists in the application of 10% carbolic vaseline to 
the sore, which becomes closed up after a few days. 

(V) A Case oF STYFZIEKTE AT Paso-KONDE, NEAR ZAMBI. pp. 
127-130. With 3 figs. 

This disease is well known in South Africa, where it has been de- 
scribed by TuEmer. It has not hitherto been identified in any other 
parts. The animal described was reported to be lame and on examina- 
tion by the author was found to be in good general condition but 
presented peculiar movements, viz., it walked on the heels of all four 
feet, taking short steps, the hoofs were hot and considerable pain was 
felt on pressing the shoulder, Examination of gland juice as well as 
of the blood proved negative. No improvement was observed in the 
course of many weeks. Observed afterwards at the laboratory the 
acute symptoms disappeared after some weeks but the deformation 
of the hoof became daily more and more marked. All the hoofs became 
longer than those of other animals. No articular lesion was noted. 

In South Africa the disease has been attributed to poisoning by 
Crotalaria burkeana, but THEILER believes that other agents are 
capable of producing the affection as well. The affection appears to 
be common on pastures where there is an acid vegetation. 

This case observed at Zambi differs in some respects from the 
majority of cases of Styfziekte, in that there was simply a lengthening 
of the hoofs and it apparently resembled Jaminitis of equines. There 
was no lack of phosphates in the earth of the district and no C. burkeana 
was found, but there were many very damp marshes with an acid 
vegetation. 


TECHNIQUE. 





(295) Norris (R. V.). A Comparison of the “ Defibrination” and 
‘‘Oxalate’’ Methods of Serum Preparation as applied to Haemorr- 
hagic Septicaemia and Anthrax Sera together with Some Analyses 
of Buffalo and Hill Bull Blood.— Bull. Agric. Res. Inst. Pusa. 
No. 60. 15 pp. 1916. Calcutta: Supt. Govt. Printing. 


In these notes a brief account is given of some comparative experi- 
ments carried out at the Muktesar Laboratory, India, in which the 
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above two different methods were examined in order to determine the 
influence on the yield and quantity of the serum in each case. 

After immunisation each animal at present is bled three times in 
series at intervals of four days, the quantity of blood withdrawn each 
time being at the rate of 6 cc. per lb. body weight. 

Defibrination method. The blood is drawn into bottles containing 
a coil of copper wire, is defibrinated by shaking, and the defibrinated 
blood then centrifuged. 

Oxalate method. The blood is run into bottles containing 10 ce. of a 
10 per cent. solution of potassium oxalate per litre of blood. In the 
case of buffaloes the corpuscles settle very quickly and a large propor- 
tion—50 per cent. of the blood—of clear plasma can be syphoned off. 
The residue is then centrifuged. In the case of hill bulls the whole 
of the blood has to be centrifuged as the corpuscles show no tendency 
to settle. The oxalated plasma is clotted by the addition of 10 cc. of a 
12 per cent. solution of calcium chloride to each litre of plasma. The 
contraction of the clot is accelerated by the addition of weights. 

The results of these experiments are given in the tables of which the 
following two represent a summary :— 


TABLE XII. 


Haemorrhagic Septicaemia. Serum Yields, 


| 
Average yield of serum. 
| Percentage of whole blood 
drawn. 
Animal. Nature of Bleeding. 


Defibrination Oxalate 
method. method. 





Bleedings. | 
Buffaloes as Ist ne a 50°6 564 
2nd os a 52°0 59:2 
s wf 3rd ‘* w% 58°5 62°8 
Hill Buils nA Ist sa ws 48° - ’ 57°1 
| el 

"4 


> 


2nd ae ex 52° 
3rd ie ng - 





TABLE XIX. 
Anthrax. Serum Yields. 


Average yield of serum. 
Percentage of whole blood 
| drawn. 

Animal. | Nature of Bleeding. 


| | 
| Defibrination | Oxalate 
method. | -»method. 
Buffaloes os | det ns ae] 48°6 | 56°6 
54°3 594 
G17 | 63:7 
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A chemical analyses of a number of buffalo and hill bull bloods and 
of their various constituents was also made. The results are given in 
the following summary :-— 


**(1) In the preparation of haemorrhagic septicaemia and anthrax sera 
the oxalate method gives a considerably increased yield of serum as 
compared with the defibrination method. 

“*(2) The serum prepared by the oxalate method is greatly superior in 
appearance to that obtained by defibrination and centrifugalisation. 

** (3) In the case of buffalo blood the oxalate method saves 50 per cent. 
of the centrifugalising as the corpuscles settle rapidly and the plasma can 
be syphoned off. This point is of considerable practical importance where 
large quantities of sera are dealt with as the consequent economy in engine 
power entails an appreciable saving of expense. 

**(4) With hill bull blood the corpuscles show little tendency to settle 
and the whole of the blood has to be centrifugalised as in the defibrination 
method. 

(5) In both haemorrhagic septicaemia and anthrax bleedings if a series 
of bleedings be taken at short intervals the yield of serum increases pro- 
gressively, the third bleeding giving a larger percentage of serum than the 
second which in turn yields more than the first. 

**(6) Analyses of normal buffalo and hill bull blood show that the serum 
from the latter animal contains a considerably larger percentage of 
globulins than does that from buffaloes, This seems to be the chief point 


of difference between the two bloods.” 


(296) Lance (C.). Die Bedeutung der Salze fir spezifische Agglutina- 
tion. [The Importance of Salts in Specific Agglutination.]— 
Zeitschr. f. Immunitatsforsch. 1916. June 8. Vol. 24. No. 6. 


pp. 587-620. 


Summary :— 

** According to the new tests employed in our researches one must, in the 
study of the question as to what importance salts have in specific agglu- 
tination, place in the foreground the fact that the agglutinin is not a single 
body, but is composed of various protein fractions of the serum that 
act differently also in the course of agglutination on account of their 
chemical and physical differences. 

In order to find out how agglutination, or even only a part of it, viz., 
the combination of the agglutinin with the agglutinable substance, takes 
place in a salt-free medium one must take into consideration the fact that 
a part of the agglutinin (1), which is composed of euglobulins and pseudo- 
globulins insoluble in water, remains undissolved in the salt-free medium 
and consequently does not enter into the question of agglutination, a fact 
which earlier workers have not borne in mind. ; 

* As regards this portion of the agglutinin the salt only plays the réle of 
holding the protein substance in solution and this can be done equally well 
by meaus of a trace of soda. 

The importance of the salt in the phenomenon of agglutination is not, 
however, here exhausted ; by quantitative analysis of the occurrences it is 
seen that a portion of the agglutinin, belonging to the albumins, can bring 
about agglutination in a perfectly salt-free medium. This portion of the, 
agglutinin (Il) appears to be inconstant or at all events to be present only 
in very small quantities. 

“ In addition to this the salt appears to play a part analogous to Bordet’s 
tonic suspensions in that the sensitized bacteria are kept more easily 
dispersed in the presence of a neutral salt. 

“A division of the course of agglutination into two phases, viz. 
(1) combination of the agglutinin with the agglutinable substances, which 
can take place in a salt-free medium, and (2) clumping through the agency 
of the salt, can no longer be considered correct in the light of our 


experiments. 














1 


y 
r 





Vol. 4. No. 4.] Technique. 191 


** The theory of the binding of the (whole) agglutinin to the agglutinable 
substanee in a salt-free medium can no more be looked upon as valid 
according to our experiments. 

“The salts thus play a different réle for the different portions of the 
agglutinin ; for agglutinin I. they are necessary especially to hold this 
portion in solution, for agglutinin Il. they are altogether unimportant, 
and in the third instance they apparently have only the importance of 
an accessory physical agent which favours the clumping without being 
absolutely necessary for the accomplishment of the phenomenon.” 


(297) Lescuiy (W.). Versuche iber Komplement. I. Komplement 
und Ambozeptor. [Experiments on the Complement. ]—Zeitschr, 
f. Immunitatsforsch. 1916. Apr. 18. Vol. 24. No. 5. pp. 499-540. 


Summary :— 


** When fresh sheep blood corpuscles and fresh guinea-pig serum are 
employed the titer and action of the complement is within very wide 
limits little dependent upon the quantity of amboceptor employed, pro- 
vided that the latter is sufficient to produce total haemolysis. On the 
contrary, the titer and action of the amboceptor is very little dependent 
on the quantity of complement, provided that sufficient quantity is 
employed to bring about total haemolysis. 

* If larger quantities (more than 20 units) of amboceptor are employed, 
the conditions are rather different ; all stronger amboceptors had even in 
a quantity up to 200 units only a slight influence on the action of the 
complement, whilst the weaker amboceptors in larger doses had an in- 
hibitory effect on haemolysis. Out of the amboceptors tested six had a 
very different action in that they produced haemolysis by themselves in 
larger quantities, apparently because the complement in them had not 
been sufficiently destroyed. 

* On storing, the resistance of the blood corpuscles becomes decreased, 
more quickly when held in a 5 per cent. suspension than when freed as far 
as possible from salt solution. The diminished resistance shows itself 
first of all by an increase in the titer of the amboceptor. Only after this 
has taken place is the action of the complement dependent on the quantity 
of amboceptor. 

“The resistance of the blood corpuscles is considerably diminished by 
lying in contact with the amboceptor. 

‘On the other hand, the resistance is apparently not dependent on 
whether the corpuscles have been washed once or several times, or on 
whether they have been procured by defibrination or by the addition of 
citrate or oxalate solutions to the blood. 

* The action of stored complement is likewise dependent on the quantity 
of amboceptor to a far higher degree than is the action of a fresh com- 
plement. This change in the complement is manifested whether the guinea- 
pig serum is stored with the mixture or separate from it, and more quickly 
at higher than at lower temperatures. Neither in the case of amboceptors 
nor in guinea-pig sera were there brought out individual peculiarities of a 
practical importance in the sense that Scheller indicated. On the other 
hand there were found differences in the degree of rapidity with which the 
amboceptors haemolysed and combined. 

** Ox blood corpuscles showed the same characters as sheep corpuscles 
but the fresh corpuscles (i.e., those just procured from the slaughterhouse) 
sometimes showed diminished resistance. 

** Also, in a haemolytic system with pig blood corpuscles, an increase in 
the quantity of amboceptor employed did not make it possible to diminish 
the quantity of complement necessary for total haemolysis. 

** Contrary to the assertion of Svheller, the action of the complement, 
measured by the final result, is in reality decided by the absolute quantity 
and not by the concentration employed. 

** On the other hand there exists a distinct relation between the rapidity 
of haemolysis and the concentration of the complement, inasmuch as 
the quantities of complement that haemolyse in different volumes with 
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the same rapidity are proportional to the volumes used in each case, i.e., 
the same complement concentration produced haemolysis with the same 
rapidity. 

“As against the statements of Scheller, titer doses of complement are 
capable of completely haemolysing only a slightly larger quantity of blood 
than that for which the titer is determined. By increasing the quantity 
of blood, a certain quantity of complement ordinarily haemolyses absolutely 
larger, but relatively smaller, quantities.” 


REPORTS AND MEMORANDA. 





(298) Ecyrr. Ministry of Agriculture. Veterinary Service. Annual 
Report for the Year 1915. [Lirrtewoop (W.), Director, Veteri- 
nary Service.)}—pp. vi-+ 59. 1916. Cairo: Govt. Press. 


[Price P.T.5.] 


This report comprises three sections dealing, respectively, with 
(1) Contagious Diseases, (2) The Veterinary Pathological Laboratory 
(Mason, F. E.), and (3) School of Veterinary Medicine (RABAGLIATI 
D.8.). 
Section 1. Contacious DIsEAseEs. 

In this section statistics are given with regard to the number of 
cases of the various diseases reported and their distribution in the 
various provinces, together with the figures for the preceding year. 
The figures for the year 1915 are as follows :— 

Cattle plague 358 deaths, together with 110 additional cases in the 
Alexandria quarantine pens and abattoir amongst cattle imported 
from the Sudan. The number of cattle doubly inoculated, that is, 
with virulent blood and serum was 4,833, among which 29 deaths 
occurred ; 104,916 were inoculated in 1914. 781 cattle that had been 
immunised in June and July 1912 were tested with virulent blood and 
none died after the operation, showing that a high degree of immunity 
had been conferred. The number of deaths from cattle plague was the 
smallest since the disease was introduced in 1903. 

Rabies, 65 cases—57 dogs, 1 cat, 5 monkeys, and 2 horses. Glanders, 
52 cases, as against 37 cases in 1914. Epizootic lymphangitis, 13 cases. 
Anthrax, 11 deaths. Sheep pox, 99 cases. Foot-and-mouth disease, 
nil. Haemorrhagic septicaemia, 29 cases in buffaloes and cattle; in 
addition 18 cases were reported for the first time in Egyptian sheep. 
Mange, 201 cases; about half the camels of the country are probably 
affected in addition. Strangles, 4 cases. Spirochaetosis in fowls, 5 
cases. Trypanosomiasis, 62 cases. Filariasis, 1 case. Malta fever, nil. 
Piroplasmosis, 98 cases (cattle 84, horses 12, dogs 2) ; in addition, among 
the Sudanese cattle 94 cases were detected in quarantine stations and 
abattoirs. Tuberculosis, 1,143 cases reported, nearly all in the Cairo 
and Alexandria abattoirs. Tetanus, 16 cases. Ovine caseous lym- 
phangitis, 3 cases. Cerebro-spinal meningitis, nil. Cow pox, nil. 
Coecidiosis, 29 cases detected in sheep, cattle, and rabbits. Equine 
pneumonia, nil. Contagious bovine pleuro-pneumonia, 111 cases, 
and in addition 1,205 cases were reported by the Sudanese Government. 
Stiff sickness, 215 cases. Bursati, 1 case. Ringworm, 1 horse and 
1sheep. Camel pox, 38 cases. Avian diphtheria, 170 cases. 
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Statistics are given dealing with the Sudan trade, which for the time 
being is almost the only source of cattle and sheep from abroad, the 
Shellal quarantine station, animals imported from other countries 
besides the Sudan, the isolation hospital for contagious diseases of 
animals at Abbassia, a census of cattle, horses, mules, donkeys, 
camels, sheep and goats, and animals slaughtered. 


SEecTION 2. VETERINARY PATHOLOGICAL LaBoraTory (Mason, F. E.). 


Figures are given showing the number of specimens of various 
diseases examined at the laboratory ; a considerable amount of work 
was also done for the British Army in Egypt. 

Investigations were carried on throughout the year into the nature 
of diseases affecting Sudanese animals arriving in quarantine. The 
following diseases were detected :— 

(1) Bilharziosis (Schistosomum bovis). 65 cases were discovered and 
observations made are dealt with in a separate publication. 

(2) Cattle plague. 

(3) Coccidiosis (Eimeria zurni). In Sudanese cattle the majority of 
cases detected were sub-acute in character, the chief lesion being a 
patchy inflammation of the intestine, not as a rule producing a fatal 
termination. In Sudanese sheep coccidiosis (Himerva fauret) has been 
found to be responsible for a higher mortality than any other disease. 
On several occasions circumstances have arisen necessitating keeping 
infected flocks for a considerable time before slaughter; in these 
circumstances precautions have been taken, with good results, for the 
repression of the disease, based upon the knowledge of the mode of its 
transmission and the life-history of the parasite. 

(4) Contagious bovine plewro-pneumona. 

(5) Oesophagostomiasis. Found to be of frequent occurrence both 
amongst Sudanese cattle (0. inflatum) and sheep (O. columbianum). 
In cattle the parasite does not appear to cause much danger and is 
often found in the apparently healthy animals. In sheep the effect 
is much more marked ; it produces progressive emaciation and finally 
death from cachexia. The parasite has not hitherto been detected in 
Egyptian cattle, but has been found in sheep and pigs. 

(6) Onchocerciasis. Three varieties were ‘observed,  viz.: 
(a) O. fasciata, found subcutaneously in Sudanese as well as Egyptian 
camels, causing subcutaneous fibrous growths but no general dis- 
turbance; (6) O. armillata, found to affect about 80 per cent. of 
Sudanese cattle, a similar proportion of adult Egyptian cattle, and a 
considerably smaller percentage of buffaloes. It imhabits the aorta 
and it produces loss of elasticity by the formation of extensive cal- 
careous plates, wrinkling of the vessel walls, aneurism, and finally in 
extreme cases death from ruptured aneurism; (c) O. gutturosa, first 
found in Sudanese cattle inhabiting the cervical ligament. Not 
observed to produce effects harmful to the host. Also observed in 
Egyptian cattle. 

(7) Piroplasmosis. (Theileria parva and P. mutans). 

(8) Tuberculosis. Appears to be quite rare in Sudanese cattle. 

(9) Trypanosomiasis (T'. pecorum). 

(10) A small hydatid was found to be quite common in the livers of 
Sudanese cattle, closely resembling structurally the Cysticercus bovis, 
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except that the outer membrane appeared to be a little thicker. The 
usual seats of C. bovis were, however, quite free. 

(11) Gangrenous oedema was found several times in Sudanese cattle 
affecting the muscular masses. The lesion bore some resemblance to 
blackquarter. The exudate from the lesion was found to contain in 
almost pure culture a small bacillus with special characters. It showed 
a bi-polar method of staining and was easily cultivated by anaerobic 
methods; the disease was transmissible both by wound inoculation 
of exudate and of artificial culture. Natural infection frequently 
takes place in wounds produced by cattle horning each other. 


Observations on diseases of Egyptian live stock— 

(1) Contagious pneumo-enteritis or haemorrhagic septicaemia of sheep 
was first discovered causing considerable mortality among sheep 
belonging to the Ministry of Waqfs. The causal organism (B. bi-polaris 
ovisepticus) was isolated from the bodies of diseased sheep in pure 
culture and the disease was reproduced in experimental sheep by 
inoculation of this organism. The disease was observed in its three 
forms: acute, sub-acute, and chronic. The acute form was found most 
frequently to affect lambs and the other forms were found in adult 
sheep. 

(Q) Camel pox. Variola among camels in Egypt was first observed 
by Mason (H.) (March 1915) in an outbreak affecting Egyptian trans- 
port camels in which 30 cases soon occurred. Subsequently several 
outbreaks were observed in upper and lower Egypt occurring for the 
most part in adult animals. The lesions are quite typical of a variola 
and pass through the usual stages in about three weeks. They are 
found on the lips, the sheath, inside the thighs, on the belly, and inside 
the arms. Usually the disease takes a mild form with discrete lesions 
in these parts and there is very little constitutional disturbance. In 
more severe cases the lesions become confluent and there is a marked 
tendency to secondary mixed bacterial invasion producing oedematous 
swelling of the head and sometimes of the belly, and the odour becomes 
offensive; conjunctivitis and ulceration of the cornea are not uncommon. 
Experiments were made to ascertain the relation between the camel 
virus and Variola vaccinia. Glycerinated lymph made in the ordinary 
way from camel pox was found to be non-infective to calves and 
buffalo calves, and calf lymph was found to be non-infective to camels. 
The susceptibility of the experimental animals, each to his own variola, 
was subsequently established. 

(3) Tests applied to cattle immunised against cattle plague by double 
inoculation. This has been briefly referred to in Section 1. 

(4) Spirochaetosis of domestic birds. Has long been known to affect 
fowls in Egypt and more recently ducks; the transmitting agent is 

Argas persicus. During the year spirochaetosis has been observed in 
donkeys and in geese; the transmitting tick is of the same species as 
in the case of the fowl disease. Treatment with organic salts of arsenic 
has given good results. 

(5) Sarcosporidiosis. Sarcosporidia have already been reported in 
the following domestic species, viz., buffalo, ox, sheep, goat, camel 
(new species), and pig. During the year sarcocysts were observed in 
the horse, corresponding to S. bertramz. Sarcospores were found free in 
the peripheral blood of cattle in two cases where anthrax had been 
suspected ; death was attributed to sarcocystine poisoning. 
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Four buffaloes that had died showing symptoms of asphyxia showed 
on autopsy inflammatory oedema of the larynx, fauces, and base of 
the tongue. All the muscular tissue in this region was crammed with 
the large sarcocysts formerly known as Balbiana gigantea, which, in 
Egypt, is extremely common in buffaloes, rarely found in cattle, and 
has not been found in other animals, 

On examination, S. cameli was found to be as common in imported 
Indian camels as it is in Egyptian and Sudanese camels. 

(6) Bursatt. Some observations on this disease are made the subject 
of a separate publication. 

(7) Onchocerciasis. In addition to the species mentioned above 
O. reticulata was found in the aortic wall of an Arab horse which showed 
a well-developed fusiform aneurism. O. gibsoni is stated not to exist 
at present in either buffalo or cattle in Egypi. 

(8) “Tropical ulcer” in equines. This attacks imported equines in the 
neighbourhood of Abbassia every summer. The lesion, which may be 
single or multiple, takes the form of a rapidly forming ulcer about 
1 to 3 inches in diameter. It is frequently observed on the skin 
towards the inner canthus of the eye and also on the lips; other parts 
are also often attacked. The disease is apparently due to wound 
inoculation as the smallest abrasion during an outbreak is likely to 
become infected and develop the typical ulcer. It is first seen under 
or in the skin as a small hard swelling which causes some irritation ; it 
rapidly increases in size and about the third day the ulcer is formed with 
a hard base. There is no systematic disturbance. 

Smears from the depth of the indurated tissue showed the presence 
of bi-polar organisms. The disease was reproduced by subcutaneous 
inoculation of cultures of these organisms. The ulcers are very resis- 
tent to ordinary drug treatment and surgical excision only spreads the 
infection to the wound area. Vaccine treatment gave negative results. 
The natural attack produces no immunity. No fungi or filaria were 
found in the lesions. 

(9) Pneumomycosis in horses. Three cases were observed during the 
vear caused by a fungus resembling Aspergillus fumigatus. 

(10) The following ticks were identified by the Government Ento- 
mologist (Dr. Goucu). Margaropus annulatus——Repeatedly found 
on cattle with Texas fever and Kgyptian fever. Rhipicephalus evertsi.— 
Found on cattle with Texas fever, on donkeys with malaria. Hyalomma 
egyptium.—Found on cattle with Texas fever, on horses with equine 
malaria, and on healthy animals, also on cattle with Egyptian fever. 
Rhipicephalus sangwneus and Haemophisalis leachi.—Found on dogs 
with malaria. Argas persicus.—Found associated with spirochaetosis 1n 
fowls, geese, turkeys, and ducks. Boophilus australis——Found on 

cattle with Texas fever and during an outbreak of Egyptian fever. 
Rhipicephalus oculatus.—On healthy camels. 

(11) A new form of piroplasmosis in Egyptian sheep. In the author’s 
report for 1914 he described the discovery of an entirely new form of 
piroplasmosis in Sudanese sheep, of which the essential feature was that 
the causal organism was a Theileria and not a Babesia. During the 
year it was found that a similar disease is of common occurrence in 
Egyptian sheep. The causal organism, seen in the red blood corpuscles, 
closely resembles the corresponding element in East Coast Fever, but 
is even more minute. Schizonts (Koch’s blue bodies) are found in the 
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spleen, glands, and infarcts. The spleen is enlarged to three or four 
times its normal weight, the kidneys contain white infarcts, the 
stomach shows linear congestion and the intestines some degree of 


patchy inflammation. 


Note on spraying of catile with special dips for the eradication of ticks 
(Coorrr H.). 


The Ministry of Agriculture decided to test the efficacy of spraying 
with a specially prepared arsenical dip. Cattle were sprayed all over 
with one part of dip to 150 parts of water at intervals of from 6 to 10 
days, care being taken to treat every part of the skin including the 
inside of the ears. It was found advisable to spray at least five times, 
the cattle being allowed to return to the stable during the intervals. 
Old cattle sheds were destroyed to prevent their harbouring the ticks. 

It was found that even in cases of very bad original infection no 
ticks could be detected on the skins of cattle 16 days after the fourth 
spraying. Three or four days elapse after spraying before the larger 
ticks die. Nile water was found to be preferable to well water as the 
latter seemed to coagulate the dip and the pumps got out of order. 

A census of cattle, buffaloes, sheep, goats, camels, pigs, horses, mules, 
donkeys, and of animals slaughtered in abattoirs, is appended. 


(299) Untrep Provinces. Annual Report of the Civil Veterinary 
Department, for the Year ending March 31st 1916. [OLIvER (E.W.).] 
—Vet. Record. 1916. Nov. 4th, 11th, and 18th. Nos. 1478, 1479, 
and 1480. pp. 187-189, 202-204, and 210. 


The greater part of this report deals with administrative work, 
including the composition of the subordinate establishment, veterinary 
instruction, veterinary hospitals and dispensaries, and breeding 
operations. 145 stud bulls and buffaloes are maintained in 38 districts 
for use on loan under the control of the Civil Veterinary Department. 
Two cattle farms are maintained by the Department. 63 horse and 
pony stallions are maintained, and also 20 donkey stallions. Attention 
is also paid to sheep breeding. 

Treatment of Disease. Equine. Only a few cases of surra 
occurred during the year, the decrease being due, it is believed, to the 
unusual scarcity of certain blood-sucking flies which generally make 
their appearance at the period of the year known as the surra season. 
Cases of horse pox, piroplasmosis, rabies and other diseases were met 
with but no returns were obtainable for these diseases. 

Bovine. Considerable abatement in the ravages of rinderpest was 
reported during the year and very few districts were seriously affected. 
Whenever the disease appeared inoculation campaigns were organised, 
with the result that only 3,767 deaths were recorded as against 19,839 
last year. 

Haemorrhagic septicaemia appeared in 36 districts and 1,593 cattle 
were said to have succumbed, as against 1,765 last year; 254 cattle 
were immunised by the vaccination method and 3,841 were inoculated, 
both with generally satisfactory results. 

There has been a satisfactory decline in the prevalence of black- 
quarter. Foot-and-mouth diseases affected the province less severely 
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than usual. The reported losses were 1,448, the mortality being 
chiefly confined to young stock or old weakly and decrepit animals. 
Anthrax was reported in 25 districts and 738 animals died. 128 head 
of cattle were reported as having died from other contagious diseases, 
including pleuro-pneumonia, etc. 

Other animals. Widespread respiratory disease among goats and 
sheep was met with in several districts during the year. The Banda 
district alone reported a mortality of over 1,000. Rabies, fow] cholera, 
and various parasitic diseases were responsible for deaths among the 
smaller domesticated animals. 

Preventive inoculation. 225 outbreaks of disease and 18,661 animals 
were treated by this method as compared with 78,194 of last year, the 
enormous decrease being due to the very limited prevalence of disease 
in the province as reported above. 

Investigation of disease. Investigations were conducted in connection 
with kamri, pleuro-pneumonia in sheep and goats, gillar bursati, 
akrah, fowl cholera, piroplasmosis, etc. 


(300) FepERATED Matay Srates. Medical Report for the Year 1914. 
[Sansom (C. L.).] (Reprinted from Jl. Trop. Med. & Hyg. 
[Colonial Medical Reports]. 1916. Oct. 2. Vol. 19. No. 19. p. 76). 


VETERINARY.—‘“‘ An outbreak of rinderpest occurred in May, at 26th 
mile, Kuala Selangor-Klang Road. There were 54 cases with 30 deaths. 

«* Selangor.—With the exception of January, September, and October, 
foot-and-mouth disease prevailed all over the State during the year. There 
was a total of 3,906 cases with 86 deaths. The disease was as usual of the 
ordinary mild type. 

‘* Perak.—Three hundred and thirty-one cases were reported from 
this State ; five died and 209 were destroyed. 

‘* Negri Sembilan.—One thousand nine hundred and sixty-nine cases of a 
mild type occurred amongst cattle in Negri Sembilan with 28 deaths. 

** There were two separate outbreaks in Ulu Pahang. 1,188 cases were 
detected with 20 deaths. 

‘* There were five cases of surra in Perak, one in Selangor, twenty in 
Negri Sembilan, and fourteen in Pahang. 

* Three hundred and forty-five cases of swine fever with 226 deaths were 
recorded in Selangor. A severe outbreak was found at Batang Malaka 
and Gemencheh (N.S.) during August. These places are situated near the 
Malacca boundary, and the disease was introduced from Malacéa. Four 
hundred and fifty cases with 300 deaths were reported to have occurred 
before the outbreak was discovered, and a number of people had to be 
prosecuted for not reporting the disease. Fifty-seven cases with 38 deaths 
occurred subsequently, and at the end of the year the disease had been 
stamped out. Swine fever also broke out in the Seremban district during 
September, but was confined to certain areas, 271 cases occurring with 
193 deaths, the majority of deaths being amongst young pigs. 

** An outbreak of pleuro- -pneumonia amongst goats occurred in a herd 
brought from Kedah or Siam to Lenggong in October. Out of 34 goats, 
30 died 5 12 cases were also reported at Grit. 

* QUARANTINE SraTions.—Two thousand six hundred and ninetg- 
seven cattle were imported into Perak North vid Port Weld, Parit Buntar, 
Selama, and Upper Perak, as against 4,433 in 1913. 

“Two hundred and sixty-seven head of Government cattle were tre ae d 
during the year by the Veterinary Department. 

‘* Port Swettenham.—Four thousand five hundred and eighty-four cattle 
were quarantined at this Station. There were 23 deaths. 

** Bukit Sentul—Two hundred and forty-three cattle were quarantined 
and 289 released during the year, including 51 left over from 1913; five 
deaths occurred and 103 cases of foot-and-mouth disease were treated. 
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“Kuala Kubu.—Seventy-seven cattle were quarantined. There were 
53 cases of foot-and-mouth disease, all of which recovered. 
* Negri Sembilan.—The quarantine stations at Tampin and Port Dickson 


were completed during the year. 
“ Pahang.—The station at Teluk Sisek is now ready for reception of 


animals arriving at Kuantan by sea. 
“The ground for the Raub quarantine station has been selected, but 


nothing further has been done. 
“In dealing with all these outbreaks the Veterinary Department has 


shown energy and promptitude, and thus saved greater loss of life amongst 
cattle. The management of cattle quarantine stations has also been very 


satisfactory. 
‘“* During the year there were 1,346 police-court cases, resulting in 1,254 
convictions, and fines amounting to $11,830 were imposed.” 


(301) Monrcomery (R. E.). A Memorandum on Veterinary Research 
as applied to the East Africa Protectorate. 16 pp.fcap. 1916 
July 14. MS. Report received in Colonial Office. 


The object of this report is to state a case for obtaining adequate 
funds for the erection and equipment with personnel and materiel of a 
laboratory for veterinary research in the East Africa Protectorate. 

An outline of the work done under present conditions since the 
author’s appointment as Veterinary Bacteriologist in 1909 is first given. 
A good many of his investigations have been published at various 
times in veterinary journals. The author has evidently opened up 
entirely new ground by investigating the diseases of the domesticated 
animals in East Africa. A good many diseases peculiar to the country 
are enumerated while differences in the characteristics of other well- 
known diseases have been established. A considerable amount of 
work in the preparation of sera, especially anti-rinderpest serum, and of 
vaccines has also been done. The work represents a very creditable 
performance considering the facilities for research, though the material 
furnished must obviously have been enormous. 

The principal lines are then enumerated upon which it is proposed to 
undertake research in connection with the following diseases :— 
Anaplasmosis and redwater, anthrax, blackquarter, colon bacillosis, 
contagious abortion, East Coast fever, horse sickness, Kikuyu fowl 
disease, epizootic and ulcerative lymphangitis, n’garuti, poisonous 
plants, rinderpest, swine fever, streptothricosis, tick-borne gastro- 
enteritis in sheep, trypanosomiasis, worm affections, and other un- 
identified conditions. This represents an ambitious programme and it 
would certainly afford excellent material for a number of enthusiastic 
investigators to work on. 

It is also proposed to undertake routine diagnoses of specimens 
submitted, performance of biological tests for various diseases, and 
also the preparation of diagnostic agents, vaccines and anti-sera. 

The author quotes the estimated value of live stock, which exceeded 
£4,000,000, for the year 1914, and also the climatic, grazing, and water 
facilities which the country affords to the breeder. An estimated 
capital outlay of £18,150 spread over two years, together with a yearly 
recurrent outlay of £17,760, is submitted as the amount necessary for 
the erection and maintenance of a laboratory where the aLove- 
mentioned research work could be prosecuted. 

It is mentioned that over £50,000 per annum is spent by the Govern- 
ment of the Union of South Africa on veterinary research so as to make 
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‘a bid to be regarded as a stock country.” The benefits that would 
accrue from a proportionate expenditure on research in East Africa 
are claimed to be very much greater. 

The trained staff would comprise one veterinary bacteriologist, 
three senior research officers, and four junior research officers. These 
would apparently include a -helminthologist, an entomologist, and a 
chemist. 

Montgomery’s proposals are unhesitatingly acquiesed in by the 
Governor of British East Africa, but it is regretted that “ at the present 
time, however, our financial position precludes any undertaking of the 
nature recommended.” 


(302) Hooper Suarpe (G. C.). Rinderpest Observation in German 
East Africa.—Report to Chief Veterinary Surgeon, Salisbury, 
Southern Rhodesia, from Neu Langenburg. Dated July 25. 1916. 
lp.fcap. MS. Report received in Colonial Office. 


‘** No further news of rinderpest has been received in this country, and 
the position remains unchanged. It is to be hoped that with the advance 
of our troops towards Iringa definite news of the progress of the disease 
will be obtained at an early date. 

‘** Every precaution is being taken that cattle do not enter Northern 
Rhodesia from this territory. 

** There is a disease in this district which at present I am unable definitely 
to diagnose, but I think it is East Coast Fever in the endemic form; it does 
not affect the adult local cattle, but 50 to 60% of the calves bred in the 
district succumb to it. I have made a few post-mortems on calves and 
although I have only found infarcts in one animal I consider they are dying 
from a form of East Coast Fever, especially as other post-mortem symptoms 
are present. Amongst the adult cattle it is only those moved from other 
districts to this district that die. The symptoms among these are very 
puzzling; in one instance only have I been able to find an infarct and that 
doubtful, but [ have always observed enlarged glands, petechial markings 
on heart, fluid in neart sac, and inflammation of the fourth stomach. .. .” 


Book ReEvIEw. 


(303) Heras (William B.). Medical and Veterinary Entomology. A 
Textbook for Use in Schools and Colleges as well as a Handbook 
for the Use of Physicians, Veterinarians and Public Health Officials. 
—xii + 393 pp. 8vo. With 228 figs. 1915. New York: The 
Macmillan Co. [Price 17s. net.] 


The aim and scope of this book are indicated by the following extract 
from the author’s preface :—‘‘ This book is not intended to be a com- 
prehensive treatise, touching all the investigations in the field of Medical 
Entomology, but rather an attempt to systematise and to assist in securing 
for it a place among the applied biological sciences. However, a discussion 
is included of all the more important diseases and irritations of man and of 
the domesticated animals in which insects and arachnids are concerned, 
either as carriers or as causative organisms.” 

In accordance with the author’s aims the book is essentially a practical 
one; morphological details are briefly discussed while the life-history and 
the disease producing activities of the various inseets, together with the 
appropriate means of keeping them under control, are dealt with forcibly 
and at considerable length. Accordingly, a very considerable proportion 
of the book is devoted to a study of such insects as mosquitoes and the 
common house fly, which are of no great direct importance from a veterinary 
point of view, 
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However, as might be expected from an author who had held the post of 
Professor of Parasitology at a Veterinary School, a consideration of the 
subject from the purely veterinary aspect has been by no means neglected. 
Besides the introductory chapters dealing with parasites and parasitism 
and the broad outlines of insect anatomy and classification, the veterinary 
surgeon will find the chapters dealing with the blood-sucking muscids, 
myasis, ticks, and mites, comprising about a third of the book, of especial 
interest. Nearly all the conditions determined by insects in all parts of 
the world, together with brief descriptions of the insects, are given. 

It might be complained that the descriptions of some veterinary insect 
diseases are rather sketchy and also that the parasites dealt with are more 
especially those prevailing in America rather than in England and the 
Colonies. 

As examples of these contentions the amount of space devoted to scab 
and mange is comparatively small. In the case of the sheep scab parasite 
it is stated that “there is considerable variation in the length of time 
elapsing from egg to egg, 12 or 14 days is ordinarily accepted as an average ”’; 
the author could not have bad in mind the recent experiments of STOCKMAN 
and SHILsTon on this important subject, the latter of whom showed that 
the period might be as low as nine days. 

In the case of bovine tick-transmitting diseases it is stated that the cause 
of redwater is the Babesia he ge eg bigeminum Smith and Kilborne ; 
it is not apparently understood that P. divergens, at least in European 
cattle, is a common causal organism. The only other tick carriers of this 
protozoon besides the Margaropus annulatus Say, or Boophilus bovis Reilly, 
are stated to be the Boophilus australis Fuller, and B. decoloratus Koch ; 
no mention is made, for example, of the common English transmitting 
tick, the Ixodes ricinus. 

The book is well provided with illustrations, for the most part clear and 
instructive, as in the case of the diagrams illustrating the general structure 
of the various insects. Some, however, such as fig. 140 (7'. gambiense in 
blood smear) might as well be omitted. None of the figures of the Acarini 
show the suckers, parts which veterinary surgeons, at least in this country, 
consider of great importance for diagnosis. 

The book on the whole, however, must be considered as the best pro- 
duction on the subject that has yet appeared in the English language from 
the standpoint of the veterinary practitioner or student. It has already 
elicited highly favourable comments from such high authorities as Colonel 
A. Atcock [see Z'rop. Dis. Bull., 1916, Oct. 30th, Vol. 8, No. 6, pp. 400-401}. 
The latter’s concluding sentences are here reproduced as follows :— 

“ Taking the work as a whole, although it does not profess to be a com- 
prehensive treatise, and although so far as its purely entomological frame- 
work goes it has some geographical limitations which perhaps carry it short 
of all the requirements of medical men whose interests lie outside the 
zoological regions of the New World, yet in respect of all general principles 
and particularly of those that underlie prevention and control, it will be 


found universally useful.” 
J. T. E. 
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